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Final Existing Data Summary Report 
Lower S se Remedial Investigation (Ri) 
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On behalf of the United States Navy, orthern Division Naval Facilities Engineering Command 
and the Naval Submarine Base - New London, please find enclosed Volume I of the final ExisMg 
Dafa Summary Repofi. This document will serve as the basis for development of the Work 
~lan/Samp~ing Analysis Plan for the Lower Subase RI and the Lower Subase RI Re 

on an agreement between the QRTHDIV and the USEPA Region I RR s, only Volume 
I (i.e., the text) of the report is being reissued. This agreement was reached because there were 
no corrections required for Volume II, the Appendices. Mew report covers and signature pages 
are enclosed for Volume II. Please replace the existing cover page and signature page on your 
copy of Volume II with the enclosed pages. The exception to this approach is for individuals who 
are receiving this report for the first time. Volume II of the report is enclosed for those individuals 
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RE (1 copy Volume I only) 

r. Daryl Hutson, B&RE (letter only) 
File: CT0 0260 (1 copy Volume I only) 
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ata Summary Report for the planned Lower Subase Remedial Investigation (RI) at 

Submarine Base - ), Groton, Connecticut, was prepared for the U.S. Department 

oot Environmental ( &R Environmental), a division of Halliburton 

Corporation, under the Comprehensive Long-term Environmental Action 

62472-90-D-1298, Contract Task Order (CTO) 0260. 

The Existing Data Summary Report as prepared to summarize relevant background information and to 

document the sco ing process for the planned Lower Subase . The purpose of the 

scoping process is to collect and analyze existing data, to establish physical characteristics of the site, 

and to determine the need for additional data and the appropriate additional studies to collect the data. 

After preparation of the Existing Data Summary Report, the next step for the Lo 

preparation of a rk Plan/Sampling and Analysis PI P/SAP). A draft version 

prepared and submitted to the regulators for review on 

This section provides a description of base operations, a brief history of 

Subase, a summary of previous investigations at the Lower Subase, and a discussion of the contaminated 

areas and potential sources of contamination within the Lower Subase. 

SB- is located in southeastern Connecticut in the Towns of Ledyard and Groton. Figure l-l 

illustrates the location of the Base. NSB- LON is situated on the east bank of the Thames River, 

approximately 6 miles north of Long Island Sound. It is bounded to the east by Connecticut Route 12, to 

the south by Crystal Lake Road, and to the west by the Thames River. The northern border is a lo 

that trends approximately east-southeast from the Thames River to Baldwin Hill. 
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currently provides base command for naval submarine activities in the Atlantic Ocean. It also 

provides housing for avy personnel and their families and supports submarine training facilities, military 

offices, medical facilities, and facilities for submarine maintenance, repair, and overhaul. 

st by the Thames River and on the east by the Providence and 

Worcester Railroad tracks. The quay II runs along the Thames River for the entire length of the 

er Subase contains piers and berths for submarine docking, as ell as facilities for the 

submarine maintenance, repair, and overhaul. 

For the purposes of this report, the Lower Subase extends to and includes Pier 2 to the south and Pier 33 

to the north as sho n on Figure 1-I. Building 175, located just north of Pier 33, is included 

Lower Subase. The L r Subase is a secure, access-restricted portion of . A more detailed 

depiction of the general con~guration of the area is sho n on Figure 1-2. in Figure 1-2, the 

study area has been divided into seven zones. These zones are further discussed in Section 1.2. 

In 1867, the State of Connecticut donated a 112-acre parcel of land on the east bank of the Thames 

did not use the property until 1868, when it officially designated the property a 

s used to moor small craft and obsolete warships and served as a coaling station 

for the Atlantic fleet. The y designated the site a Submarine Base in 1916. During rld ar I, 

facilities at the base nsively expanded; 6 piers and 81 buildings were added. In 1917, a 

submarine school was established, and in 1918 the Submarine 

underwent another period of gro h during World War II. een 1935 and 1945 the 

built in excess of 180 buildings and acquired land adjacent to he base expanded from 

112 acres to 497 acres. The growth of NSB-NLO continued after World r II. In 1946 the 

Research Laboratory was established. 

In 1968, the Submarine School s changed from the status of an activity to a command and became the 

largest tenant on the base. Th val Submarine Support Facility was established in 1974, and the 

Undersea Medical Institute was established the following year. Currently, consists of more 

than 300 buildings on 576 acres of land. 

On August 28, 1991, was placed on the ational Priorities List ( PL) by the United States 

Environmental Protection Agency (USEPA) pursuant to Comprehensive Environmental Response, 
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Compensation an 

USEPA requiring 

ct of 1980 (CERC ) and the Super-fund Amendments and 

L is a list of uncontrolled or abandoned hazardous aste sites identified by 

remedial actions. 

In January 1995, the , and the State of Connecticut signed the USEPA Federal Facilities 

. The agreement will be used to ensure that environmental impacts 

ith past and present activities at NSB- are thoroughly investigated and that the 

appropriate remedial action is pursued to protect human health and the environment. In addition, the FFA 

establishes a rocedural framework and timetable for developing, implementing, and monitoring 

appropriate responses at , in accordance with CE A amendment of 1986) the 

ational Contingency source Conservation and Recovery Act (RC ) and Hazardous and 

ste Amendment (HS ) of 1984, Executive Order 12580, and applicable state I 

The Lower Subase is the original submarine base and, therefore, its use dates back to 1 ost of the 

construction at the Lower Subase from approximately Pier 15 south took place in the early 1900s with a 

major expansion from 1935 to 1940. In 1946, the waterfront north of Pier 15 as developed extensively to 

accommodate berthing of the reserve fleet. The area as dredged, filled and bulkheads, piers, support 

buildings, and utilities 

Recently, dredging activities have occurred in the Thames River adjacent to the Lower Subase. The 

activities were conducted during 1995 and 1996 as part of the Pier 17 Replacement and Seawolf Class 

Submarine Homeporting projects. Dredged material was disposed of at the designated open-water 

disposal site in Long Island Sound. 

rief summaries of previous and ongoing investigations and activities associated ith the areas to be 

addressed by the RI are presented in Table l-l. The following investigations are included: 

Oil Contamination of the Groundwater at Subase New London ( aval Environmental Support Office 

Final Initial Assessment Study (Envirodyne, 1983) 

Final Site Investigation - Subsurface Oil Contamination (Wehran, 1987) 

Hydrogeologic Investigation UST OT-4, OT-7, OT-8, OT-9, and Tank 54-t-l (Fuss & 0’ 

ultimedia Inspection (USEPA Region I, 1991) 

emedial Investigation (Atlantic, 1992) 
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Environmental Assessment for Pier 17 Replacement ( 

Site Characterization 

a&ground Soil I 

33 and Berth lG/Former Incinerator (Atlantic, 1995a) 

uilding 325 and Building 89 ( us, 1995b) 

Preliminary Assessment/Supplement to Initial 

Service Center, 1995) 

Removal Site Evaluation 

Assessment Study ( aval Facilities Engineering 

19932) 

Site investigation Report for Tank Farm Investigation (B&R Environmental, 1996a) 

emedial Investigation ( &R Environmental, 1996b) 

Analytical data from previous investi ations applicable to the study area were evaluated and included in a 

database generated for this Existing Data Summary eport to aid in the determination of nature and 

extent of contamination and data evaluation. The previous investigations selected for inclusion in the 

database are indicate in Table l-l. Further discussion of the database is provided in Section 1.4. 

Additional data contained in the folio ing reports will be evaluated in the forthcoming Lower Subase RI; 

ever, it was not evaluated ithin this report because it was outside of the scope of this task. 

Environmental Assessment for ier 17 Replacement ( 

Final Environmental Impact Statement for Seawolf Class Submarine omeporting on the East Coast 

of the United States ( 

er Subase, several potential contaminated areas and sources of contamination have been 

identified and include Zones 1 through 7; the Thames River; the fuel oil distribution system; and steam, 

condensate, and electrical ducts. These areas and sources are discussed in the following subsections. 

Note that previous investigations have identified the Lower Subase as the area occupied by Zones 1 

through 4. For the purposes of the RI, the Lower Subase is the area occupied by Zones 1 through 7 (See 

Figure 1-2). The investigation area as increased to include Zones 5 through 7 (from Pier 33 to 

at the request of the regulators to provide a cohesive and thorough evaluation of all potent 

Subase source areas along the Thames River. 
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Seven separate areas or zones of contamination have been identified in the Lo er Subase, and the 

discussion in this report centers on these particular zones. Zones ‘I through 4 were delineated in the 

I and were accepted by the regulators for the development of the Phase II I Report. These 

ere carried through into this Existing Data Summary 

The Lower Subase includes numerous buildings and potential sources of contamination. The zones were 

delineated to encompass specific, potential sources and to focus the preparation of the Phase II RI 

avy and regulators previously identified potential source areas at 

investigation under the avy’s IRP and GE CLA. Each of the potential source areas 

site number and specific sites fall within each zone. Portions of the fuel oil distribution lines and steam, 

condensate, and electrical ducts may also be included in each of the zones. The distribution lines and 

ducts are discussed in Sections 124.3 and 1.2.4.4, respectively. The subdivision of the Lo 

into zones also made the Phase II RI report preparation easier, focused the nature and extent of 

contamination discussions and allowed the human health risk assessment to be linked to specific sources. 

Site-specific hydrogeology and surface water hydrology information was also used to delineate the zones. 

The information was used to determine potential contaminant migration pathways from these potential 

source areas and zone boundaries were generally chosen so that contamination from one zone would not 

migrate into another. The same approach used to delineate Zones 1 through was also used for Zones 5 

through 7. The seven zones are shown on Figure l-2. 

Zone 1 extends from Darter oad (just south of Building 89) to the south side of Cowina Road and 

includes the following sites: 

Site 10 - Fuel Storage Tanks and Tank 54-H 

Site 11 - Power Plant Oil Tanks 

Building 89 UST. 

Zone 2 extends from the southern boundary of Zone 1 (i.e., Corvina Road which is north of Pier 8) to 

Capelin Road (just north of Building 31 and Pier 6). o IRP sites have been identified within Zone 2. 

Approximately 10 buildings are located with Zone 2. ost of the buildings ithin this zone (i.e., Buildings 

1,2,16,17, 18, 20 and 76) have historically and are currently used for administrative activities. Other 

buildings within the zone, such as Buildings 38, 75 and 328, are currently used to house a carpenter’s 
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shop, a sanitary s er pump station/emergency generator, and utilities, respectively. A portion of the fuel 

pipeline is also located ithin this zone. The pipeline runs north from the southern end of the zone along 

Argonaut Road, then oad, and finally north along Albacore Road. 

Zone 3 extends from the southern end of Zone 2 (Capelin Road) to the south side of ullhead Road and 

includes the following site: 

Site 17 - Hazardous aterials/Solvent Storage Area ( 

Zone 4 extends from the south side of ullhead Road to the southern boundary of the L 

includes the folio 

Site 13 - Building 79 

Site 19 - Solvent St0 

Zone 5 consists of Pier 33, Building 175, approximately 800 feet of additional pro eW adjacent to these 

o structures and the storm sewer conveying Stream 6 from the Area A Do &ream. Zone 5 includes 

the following site: 

Site 22 - Pier 33 

Zone 6 consists of Building 474, hich is identified as the following site: 

Site 24 - Central Paint Accumulation Area (Building 174) 

Zone 7 extends from just north of Building 478 to the southern side of Dorado Road and includes the 

following sites: 

Site 21 - Berth 16 

%s Site 25 - Classified aterials Incinerator 

Transformers at Building 157 Vault 31 
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rn boundary of the Lower Subase. All of the zones and sites being 

evaluated as part of the RI are in several hundred feet of the river. In addition, both groundwater and 

r Subase discharge to the Thames iver. Therefore, the Thames River 

may have been adversely impacted by activities at the Lower Subase. 

Distribution systems for o. 6 fuel oil and No. 2 diesel fuel have existed ithin the Lower Subase. The 

pipelines were historically used to convey fuel to the power house, to the underground storage tanks 

(USTs) at the fuel farm, and to fuel ships at the piers (see zone-specific figures in Sections 3.0 through 

9.0). Recent changes have significantly modified the distribution systems at the Lo 

and current information on the distribution systems is provided belo 

o. 6 fuel oil distribution system is no longer in use and has been decommissioned. The system 

previously included Ts @T-l, OT-2 and OT-3) at the Tank Farm, 2 USTs (5 A and B) near the 

Power Plant in the L r Subase, and approximately 3700 linear feet of II2-inch line. The 

line along Argonaut ad from the valve house at the gate of the Lo er Subase to the 

replaced in the late 1980s. Fuel lines along Corvina Roa 

o. 6 fuel oil line was contained in concrete-lined trenches 

including steam and condensate lines. 

STs OT-I, OT-2 and OT-3 were removed from service in the summer of 19911 and have subsequently 

been demolished and closed in place. Tanks 54A and B were emptied, cleaned, and repaired and are 

now used as containment structures for new, 150,000-gallon, steel tanks. Fuel oil for the Power j-louse, 

which is stored in these new steel tanks, is brought in by tanker trucks. 

The No. 2 diesel fuel oil distribution system included 5 USTs at the Tank Farm (OT-5, OT-6, OT-7, OT-8, 

and OT-9) and 5 USTs (C, D, E, F and G) at the Lower Subase. The system also included approximately 

11,000 linear feet of (j-inch pipeline. Portions of the distribution system are still active. The active and 

inactive underground transfer lines are contained in concrete tunnels that are generally located adjacent to 

the concrete utility trenches. The concrete tunnels can be accessed through several manholes located 

throughout the Lower Subase. 
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reduced demand for diesel in the mid-1970s lead to the modification of Tank OT-5 for waste oil storage 

purpose and the decommissioning and demolition of Tank OT-6. Tank OT-5 as later decommissioned in 

1990. Tanks OT-7, QT-8, and G re decommissioned in the summer of 1990. Tanks C and D were 

emptied, cleaned, and repaired a used as containment structures for steel tanks. Tanks 54E, F 

and G have also been decommissioned by filling them 

Both of the fuel distribution systems may be a source of petroleum contamination 

Subase. An investigation along the active and inactive fuel lines located in the Lower Subase was 

conducted as part of the Phas I (B&R Environmental, 1996a). Soil sampling and analysis for total 

petroleum hydrocarbons (TPH) onducted along n and. old diesel underground pipelines in Zones 

1 through 4. Soil samples ere collected at intervals of approximately 100 feet along the underground 

concentrations [greater than the Connecticut Qepa~ment of Environmental 

remediation industrial soil standard of 2500 mg/kg] ere found in several soil 

sample locations. Based on the results of the investigation, new integrity inspections and review of 

previously performed integrity inspections ere recommended for the fuel lines to identify current and 

previous sources of petroleum contamination present in the Lower Subase. 

The Power Plant, Building 29, is the producer of steam on the base. Three distribution systems, including 

the north, east, and pier systems, distribute steam to various portions of the LON (see zone- 

specific figures in Sections 3 through 9). The north steam distribution system serves the zones located 

north of the power plant, the east steam distribution system serves buildings up to the gate valve house 

(Building 318) and the pier steam distribution system semes all the piers south of Pier 15. Generally, the 

steam is used for building heating and for domestic hot water supply. Steam supplied to the piers is used 

for the various valve stations and for protecting pier water lines against freezing. All steam condensate is 

returned to the power plant condensate receiver tank with the exception of that supplied to the piers and 

oil tank heating coils, which is not recovered. Generally, the condensate return piping parallels the steam 

distribution piping. The steam distribution and condensate return piping are installed mainly in concrete 

tunnels, trenches, or above grade. A small portion of the piping systems is buried. The tunnels have 

manholes for access, and the trenches have removable concrete covers at grade level. Electrical lines 

are also present in the trenches. The subgrade utility ducts may act as preferential flow pathways for 

contamination in the area. Previous investigations have identified petroleum contamination in the ducts. 
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al characteristics of the Lower Subase as provided in the I S (Envirodyne, 1963), 

environmental, 1996a) and the Site Inspection Report for Pier 33 and Berth 16Former 

incinerator (Atlantic, 1995a) are summarized below. 

The topography of the Lower Subase slopes gradually to the west toward the piers and the Thames River. 

The ground elevation ranges from approximately 22 feet above mean sea level (msl) along the eastern 

edge of the Lower Su ove msl along the piers. There is a high density of buildings at the 

Lower Subase. Excep d grassy areas, the Lo er Subase is completely paved or covered 

umerous catch basins and storm se 

runoff from around the buildings and convey it to the Thames River. ased on the topography of the site, 

runoff not collected by the storm sewers will also ultimately reach the Thames River. 

The CTDEP previously classified the groundwater beneath the central and southern portions of 

LO hich includes the Lower Subase, as GB/GA. A classification of G indicated that the 

groundwater may not be suitable for direct human consumption ithout treatment because of waste 

discharges, spills, chemical leaks, or land-use impacts. GB/GA waters may be used as industrial process 

waters or cooling aters. Groundwater beneath the northern portion of is classified by 

ater quality). The CTDEP’s goal was to restore and maintain all groundwater 

king water quality (GA). 

l-lowever, it was unlikely that groundwater at the Lower Subase would be used for drinking because of the 

proximity of the site to the Thames River and the potential for salt water intrusion. The avy applied to the 

CTDEP to get all groundwater beneath NSB-NLON reclassified to GB. The GB classification indicates 

that the area has been used for long-term intense industrial or commercial development and the 

groundwater is not used as a drinking water source. Remediation standards for GB areas are typically 

lower than those for GA areas. A reclassification application was submitted by the avy to the CTDEP on 

2, 1996. The CTDEP initially indicated that the probability of reclassification was high in a letter 

vy dated October 21, 1996. A public hearing was conducted on the issue on December 13, 

1996, and formal notification from the CTDEP regarding successful reclassification 

arch 5, 1997. The groundwater for all of NSB-NLO except for a small northern portion of the site, is 
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classified as G The small northern portion, which is the ortion north of Perimeter Road, will 

remain classified as GA. Therefore, all of the Lower Subase groundwater is n classified as GB. 

The Thames River forms the western boundary of the Lower Subase and its ters are classified as 

SC/SB water. This classification designates the water for marine fish, shellfish, and wildlife habitat; certain 

aquaculture operations; recreational uses; and industrial and other legitimate uses. The classification also 

indicates that, because of pollution, the aters currently do not meet criteria or support one 

or more designated uses. The Thames River is a salt edge estuary. Depending on the time of year and 

climatology, the river can be highly stratified with freshwater on the surface and denser saline water on the 

ater at locations adjacent to the river (i.e., Lower Subase) is also brackish. 

The Groton artment supplies potable water to The primary source of the Groton 

water supply is surface water reservoirs, hich are supplemented . The water supplies are 

located within the Poquonock River atershed, locate hich is not within the 

watershed. Ground ater and surface water at for drinking water. There 

are several irrigation wells on site at the golf course located east of Zone 5 which have not been used for 

several years. Several active, private groundwater supply wells are located north (near Sleepy Hollow) 

and northeast (along Route 12 near the trailer park) of 

The Soil Conservation Service (SCS) soils map classifies the soil at the Lo er Subase as Udorthents- 

Urban Land (in the northern portion of the Lower Subase) or as Urban land. Udo~hents-Urban Land 

consists of excessively drained to moderately well drained soils that have been disturbed by cutting and 

filling along with areas that are covered by buildings or pavement. About 60 percent of the complex is 

Udorthents, 25 percent is Urban Land, and 15 percent is other soils. Urban Land is defined by areas 

where more than 85 percent of the surface is covered by streets, parking lots, and buildings. ost of the 

underlying soils have been altered by excavating or have been covered with fill material (Atlantic, 1995a). 

In general, the Lower Subase is underlain by fill material that ranges in thickness from 5 feet on the east 

edge of the Lower Subase to at least 20 feet in the western portion of the Lower Subase. The fill material 

primarily consists of sand and gravel; however, wood, flyash, brick fragments, and concrete fragments 

have been detected in several locations. A silty layer underlies the sand and gravel fill along the western 

portion of the Lower Subase near the Thames River. In some cases, this silty layer contains sand and in 
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other cases it contains clay. This layer also contains shell and ood fragments and is mapped as 

stratified drift of former glacial mel ater stream deposits. medium, coarse sand layer underlies the 

sand and gravel fill in the central and eastern portions of the Lower Subase. nderneath Building 31, 

there was a very significant quantity (up to 30 percent by volume) of cobbles (up to 3-inches in diameter) 

ith the sand and silt. 

ost of the soil borings completed in the Lower Subase did not exceed 30 feet and many 

depth or less. Therefore, the bottom of the silt and sand layer was not always encounte 

borings at Zone 5 extended to greater depths. According to geologic information provided during 

investigations at Zone 5, the sand and silt layers are underlain by approximately “10 feet of gravel, which 

overlies bedrock (Atlantic, 1995a). 

oring information confirms information provided on United States Geological Survey (USGS) surficial 

geology maps. According to the maps, most of the Lo er Subase is artificial fill with stratified drift shown 

as terrace deposit of the Thames River mapped in the northern and eastern part of the Lo 

USGS bedrock geology maps indicate that bedrock at the Lo er Subase is the amacoke Formation 

erth 16, the maps indicate bedrock is Alaskite gneiss or Granite gneiss. 

edrock is mapped as Pre-Pennsylvania age rock, which consists of igneous intrusives that have been 

metamorphosed to granitic gneisses. 

At the Lower Subase, the groundwater table is within the overburden (fill material) at approximate depths 

een 4 and 10 feet belo the ground surface. The shallowest depths to groundwater occur near the 

Thames River. Fluctuations in the ground ater table closely correspond to the measured tidal variations 

in the Thames River of 2.2 feet. 

During low tide conditions, groundwater flow is toward the river throughout the Lower Subase. During high 

tide, localized flow gradient reversals occur, with surface water from the river recharging ground 

Tidal studies performed within the Lower Subase as part of Action emorandum for Building 31 (l-t 

1993a) indicate that the reversal of flow gradient does not extend more than about 300 feet inland from the 

river. Overall, the daily ground ater discharge rate into the Thames River exceeds the recharge rate from 

the river to the aquifer. 

An average hydraulic conductivi of 59 feet per day was calculated for the aquifer located in the shallow 

fill materials of the Lo er Subase with measured hydraulic conductivities (by slug test) ranging from 1.7 
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feet per day to 576 feet per day (B&R Environmental, 1996a). An average hydraulic gradient of 0.0053 

as calculated using ground ater and surface water measurements. 

The bedrock at the L r Subase consists of fractured metamorphic rock covered acial material that 

is thick in the I lands and thinner in the uplands. In the bedrock aquifer, gro ter movement is 

along joint planes rather than through intergranular openings. II records indicate that bedro 

the vicinity yield from 1 to 5 gallons per minute (gpm). II yields in bedrock 

dependent on the degree of fracturing, topography, and type and thickness of overburden. In general, the 

greatest well yields occur in valleys here bedrock is highly fractured and overlain by more than 50 feet of 

stratified drift (Atlantic, 1995a). 

SB- is in an area that has a variable climate which is a result of both continental and maritime air 

masses and modified by the region’s proximity to the Atlantic Ocean, The region lies in the path of 

prevailing westerly winds and cyclonic disturbances that cross the country from the est or southwest 

toward the east and northeast. In the summer, prevailing winds are southwesterly while in the 

northwesterly. The average ind speed is about IO miles per hour. The region is exposed to occasional 

storms that travel up the Atlantic coast. Storms in the region are laden ith moisture from the ocean; in 

addition, some storms are tropical and occasional storms are of hurricane intensity. 

Average annual temperature for London, Connecticut, is approximately 50°F. Average monthly 

temperatures vary from 58 to 72°F in July and August, and from 23 to 30°F in January and February. 

Precipitation averages approximately 44 inches per year, as measured at London over an 8l-year 

interval. Precipitation ranges from 32 to 65 inches per year. The greatest amount of precipitation occurs 

in the months of arch and August; the least amount occurs in June and September. Evaporation 

averages approximately 23 inches per year (NSB- aster Plan; Naval Facilities Engineering 

Command 1988). 

The Lower Subase is located in a highly industrialized portion of and is characterized by large 

industrial buildings, a substantial amount of paved area, and very little maintained lawn. The area is 

characterized by heavy human activity and does not provide suitable habitat for wildlife. The only potential 

ecological habitat near the Lower Subase is the Thames River (described in Section 2.0), which 
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represents the Lower Subase’s estern border. This portion of the Thames iver is dominated by piers 

and serves as a docking and repair facility. Based on previous investigations, contamination resulting 

from activities at the Lo er Subase has potentially impacted the Thames 

Evaluation of existing analytical data for the Lower Subase (Thames River and Zones 1 through 7) is 

completed within this report to determine the need for further investigations in the Thames River and/or 

r Subase zones. The approach to data evaluation is similar to that used in the draft final 

Environmental, 1996a). The data evaluation steps used for the Thames 

zone include: 

Determination of ature and Extent of Contamination 

otential Concern (CO 

Contaminant Fate and Transport Evaluation 

The results of these ata evaluation steps are then summarized and logically evaluated using a decision- 

tree flow chart (See Figure 1-3) to determine the need for further investigations at each site. 

Further discussion is provided bel on the subtasks hich required completion to facilitate the discussion 

ature and Extent of Contamination and which are unique to this document. These subtasks 

include preparation of the analytical database, COPC screening tables and isoconcentration dra 

addition, the decision-making process outlined in Figure l-3 is also summarized bet 

The Contaminant Fate and Transport, Human Health Risk Assessment (l-l RA), and Ecological Risk 

Assessment (ERA) information provided in this document is a summary of the information provided in the 

draft final Phase II RI (B& Environmental, 1996a). The methodology used for completing the 

ERA was presented in the draft final Phase II RI and is not reiterated in this document. The and 

ERA will be revised using analytical results from additional field efforts, and the revised risk assessments 

will be included in the forthcoming Lower Subase RI Report. 
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edia-specific analytical data from multiple investigations at the Lower Subase are summarized in this 

report. The analytical data for the Lo as collected for the avy by various contractors. In 

some cases different sampling protocols ere used to collect the samples. The samples 

analyzed using different laboratory methods. A database of much of the available analytical data was 

created and used during the preparation of the draft final Phase II RI Report (S&R Environmental, 4 996a), 

which included an evaluation of a portion of the Lo er Subase (Zones 4 through 4). Data from other 

investigations were entered into the database as part of this Lower Subase RI project. A complete list of 

investigations included in this Lo er Subase Existing Data Summary Report as summarized in Section 

4.23 and Table l-4. The complete analytical database is included as Appendix A. 

A complete summary of all analytical results (detections and nondetections) for each medium, including 

soil [analytical and Toxicity Characteristic Leaching -Procedure (TCLP)], sediment (Thames River and 

storm sewer), groundwater, surFace water (Thames River) and biological, is provided in the database. 

Information provided for each sample in the database includes sample number, sample depth, sample 

location, sample date, investigation during which the sample as collected, sample type, sample status 

(i.e., location intact or excavated), zone, and sample duplicates. The analytical results for each medium 

are sorted per zone. 

Processing of the data contained in the database was necessary to provided frequency of detection and 

range of detection information for the COPC screening tables and to create chemical isoconcentration 

ings. Data evaluation/processing techniques similar to those used in the Phase II ere also used 

for this report. A summary of the media-specific data evaluation/processing techniques used for this 

report are provided bel The screening tables and isoconcentration figures are presented in 

subsequent sections of this report. 

Additional data, incorporated into the database as part of this preliminary Lower Subase RI project, are 

evaluated in this report but were not previously evaluated in the Phase II RI Report. The new data was 

not previously screened against applicable Federal or state criteria to determine whether there are 

concentrations present which pose a potential risk; therefore, the new data was incorporated into the 

Lower Subase database and the complete analytical data set was screened against appropriate criteria. 
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Screening tables ere created for each medium including soil (analytical and TCLP), sediment, 

groundwater, surface ater, and biological. Generally, the information provided in each screening table 

includes: frequency of detections, range of detections, range of nondetections, arithmetic average 

concentration, location of the maximum, applicable Federal and state criteria, and a column indicating 

hether the maximum chemical concentration exceeds any of the criteria. Details of each medium- 

specific screening table are provided below. 

The results of the COPC screening provide an initial indication of which chemicals pose a potential human 

health and/or ecological risk. The potential for exposure to COPCs is discussed in the Contaminant Fate 

and Transport sections. Further quantification of the risk that each of the COPCs contributes to a receptor 

is provided in the A and ERA evaluations. For o zones (i.e., Zones 5 and 7), further quantification 

as not available, and the screening tables were the only means vailable to evaluate whether a 

chemical posed a potential risk or not. 

To complete the soil COPC screening, soil analytical results were separated into o categories, shallow 

and deep, for each zone. Generally, shallow indicates a sample depth of less than feet and deep 

indicates a sample depth of greater than 4 feet. Because of the range of sample depths at each zone, 

several zones used slightly different depths for shallow and deep categories (e.g., at Zone 1, shallow is 

less than 5 feet and deep is greater than 5 feet). 

Six criteria ere used to screen the soil analytical results. Three of the criteria are Federal criteria 

including USEPA Risk- ased Concentrations (RBCs) Region III for Residential Soil Ingestion (USEP 

Region III, ay 10, 1996) and USEPA Soil Screening Levels for Inhalation and igration to Ground 

(USEPA, ay 1996). The other three criteria used for screening are CTDEP remediation criteria. They 

include Residential and Industrial Direct Exposure criteria and Pollutant obility criteria for GB-classified 

groundwater (CTDEP, 1995). Use of residential soil criteria (i.e., Federal or state) for screening is 

conservative because the Lower Subase is highly industrialized and ill remain so in the foreseeable 

future. 

Two criteria were used to screen the TCLP results for soil. The criteria are CTDEP Pollutant 

remediation standards for GB-classified groundwater (CTDEP, 1995) and the Federal Toxicity 

Characteristic Regulatory Levels (58 FR 46049). 
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For soil COPC screening, analytical results for original and duplicate ere considered as 

independent samples. This approach as used in the Phase II .RI for Chemical of Concern (COC) 

screening at USEPA Region I’s request. The approach accounts for the heterogeneity of the soil medium 

and eliminates the potential for the masking of high detections. 

The average chemical concentrations presented in the screening tables are arithmetic averages of all 

detections and nondetections. One-half of the detection limit is used for in the average calculation for 

nondetections. This approach assumes that the chemical may be present at some concentration below 

the detection limit (i.e., approximately one-half of the detection limit). 

Sediment samples ere collected from the Thames River and from storm s et-s in Zones 5 and 7 of the 

Lower Subase. The sediment samples from the river and the storm sewer were screened differently 

because of the different receptors which could come into contact ith each type of sediment. The main 

receptor for the Thames River sediment was an ecological receptor. umans were not considered 

appropriate receptors for Thames iver Sediment because of the depth of the river. For the storm sewer 

sediment, a human receptor as considered the most appropriate receptor. 

For the Thames River sediment, background concentrations and ecological benchmarks presented in the 

draft final Phase II RI used to screen the sediment concentrations. In contrast, the storm sewer 

sediment concentratio re screened against COC screening levels developed from USEPA Region I11 

RBCs for Residential Soil Ingestion (USEPA Region III, ay 10, 1996) and o CTDEP remediation 

criteria, the Residential and Industrial Direct Exposure criteria (CTDEP, 1995). As discussed above, use 

of residential criteria to evaluate L er Subase media is conservative because of the industrialized nature 

of the area. 

Original and duplicate pairs of sediment analytical results for both the Thames River and storm sewers 

were considered as independent samples for sediment COPC screening. This approach is similar to the 

approach used for soil. In addition, the average chemical concentrations presented in the screening 

tables are arithmetic averages of all detections and nondetections, which is the same approach used for 

the soil. One-half of the detection limit is used in the average calculation for nondetections. 
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ultiple rounds of analytical data are available for many monitoring er Subase. For 

screening purposes, the maximum concentration of all sampling rounds as used to represent the 

chemical concentration in a monitoring well. Duplicates et-e considered as discrete samples. 

The criteria used to screen the groundwater results included COC screening levels developed from 

USEPA Region III SC’s for residential ingestion of tap aximum Contaminant Levels 

CLs), Connecticut CLs, and the CTDEP remediation standards for ground ater and surface 

protection. Use of the COC screening levels for residential ingestion of tap a&r, the Federal 

the Connecticut CLs for screening is a conservative approach because the ground ater at the Lower 

Subase is not used for human consumption. It was assumed for this report that the screening should be 

conservative and that a more realistic evaluation of the risk associated ith the chemical concentrations 

would be presented in the draft final Phase II RI WHRA. 

The CTDEP’s remediation standards for surface water protection that are used in this report for COPC 

screening of chemical concentrations measured in the Lower Subase ground 

remediation standards hich are protective of surface water. The standards are calculated using the 

lower of the human health criteria or the freshwater aquatic life criteria for a chemical and dilution factors. 

Unfortunately, the groundwater from the Lower Subase discharges to the Thames 

ecosystem and not a fresh ater ecosystem. Therefore, some of the CTDEP’s surface water remediation 

standards (i.e., those based on freshwater aquatic life criteria) that were used for CO C screening are not 

directly applicable for COPC screening at the Lower Subase. o alternative standards 

for this report, but development of others will be considered for the Lower Subase 

Average chemical concentrations in groundwater were calculated and are presented in the groundwater 

screening tables. The average concentration for a particular chemical is the arithmetic average for all 

analytical results (detections and one-half nondetections) for the zone. The average chemical 

concentration represents a good estimate of the average plume concentration per zone. 

Both shallow and bottom surface water samples were collected from the Thames River. The analytical 

results for filtered and unfiltered surface and bottom surface water samples ere screened independently 

to account for both the stratified flow conditions in the river and suspended sediments. Analytical results 
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for duplicate surface ater samples were considered as discrete samples, and the maximum 

concentration of each sample as used for COPC screening. 

as screened against the same human health and ecological criteria. The human health 

criteria used for screenin included the CCC screening values developed fro SEPA Region Ill RBCs 

esidential Ingestion of Tap ter and the Connecticut and Federal Ambient 

(AWQC) for consumption of water and organisms. The ecological criteria used for the COPC screening 

included background surface water concentrations and ecological benchmark values from the draft final 

Phase II RI Report. 

C screening values developed from for residential ingestion of tap 

health screening is conservative because the surface ater in the Thames River is not used for human 

consumption. It as assumed for this report, similar to the groundwater screening, that the surface 

COPC screening should be conservative and that a more realistic evaluation of the risk associated with 

the chemical concentrations would be presented in the draft final Phase II A and ERA. 

Tissue samples of ribbed and blue mussels, oysters, and clams ere collected and analyzed for the 

Phase II RI. The data re used to develop ingestion intakes for th RA and to determine the potential 

doses to aquatic birds for the ERA. The COPC screening that was completed for this document 

specifically concerned ith human health concerns. 

Only the analytical results for oysters and clams were screened against the USEPA Region III criteria for 

human ingestion of fish (USEPA Region III, ay 10, 1996). Analytical data for the ribbed and blue mussel 

tissue samples were not screened because these biota are not commercially harvested for human 

consumption (B&R Environmental, 1996a). 

Duplicate biological tissue samples were considered as discrete samples, and the maximum concentration 

of each sample was used for screening. An average concentration as calculated and is presented in the 

biota screening tables in Section 2.0. This average is the arithmetic average for all analytical results 

(detections and one-half nondetections). 
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lsoconcentration dra of primary CQPCs were created to help evaluate the nature and extent of 

contamination at the r Subase. lsoconcentration drawings of soil and groundwater concentrations 

ere created. The approach for creation of the drawings is discussed belo 

lsoconcentration dra ere created for both shallow and deep soils to show the variation in the 

distribution of contamination in soil with depth. Sediment analytical results for Thames 

locations are also presented on both the shallow and deep soil isoconcentration drawings. These 

concentrations are presented to show which source of contamination in the soil may be contributing to 

contamination in the Thames iver. Because of the limited number of locations, the analytical data for the 

sediment was not contoured. 

nalytical results for original and duplicate pairs ere considered as independent samples for 

isoconcentration dra This approach was used in the Phase II I for Chemical of 

Concern (CQC) screening at EPA Region l’s request, The approach accounts for the heterogenei 

soil medium and eliminates the potential for the masking of high detections. 

aximum detections of chemical concentrations in soil were used to create isoconcentration contours. 

The detection limits for nondetections were not considered for creation of the isoconcentration contours. 

Kriging techniques were used to create these contours. A discussion of the kriging routine used for 

processing the analytical data is provided in Appendix 5. 

Groundwater analytical results were considered differently for screening and for preparation of 

isoconcentration drawings. The different approaches are used because they serve different purposes. 

For creation of an isoconcentration drawing, the arithmetic average of all rounds of data for each well was 

used to create the drawing. Detections and nondetections were considered in the average concentration 

at each well. One-half of the detection limit was used for nondetections for averaging. The average well 

concentrations were considered more representative of the long-term concentrations at a monitoring 

than one single measurement. This approach is also consistent with the development of the Central 

Tendency Exposure concentrations for the Phase II RI HHRA. 
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The kriging routine discussed in Appendix B was also used for evelopment of the groundwater 

isoconcentration d ings. If there were no detections at a monitoring location, one-half of the detection 

limit is presented on the d ut the value was not used for kriging. This approach allows one to see 

here there were no detections but high detection limits hich potentially exceed criteria. These 

locations have high uncertain in regards to the actual contaminant level hich may be present there. 

The results of several investigations that have been conducted at the Lower Subase (Thames River and 

Zones 1 through 7) are summarized and evaluated ithin this report to determine the need for further 

action in the Thames iver and/or each of the Lower Subase-zones. The data evaluation steps used in 

this report are described above in Section 1.4. The results of these data evaluation steps are then 

summarized, using the portion of the decision-tree flow chart labeled as Existing ata Summary Report in 

Figure l-3, to determine the direction of further actions. 

The decision framework provided in Figure ‘l-3 is generally consistent IIFS process under 

CERCLA. The flo s the key steps required to complete investigation and remediation of the 

Lower Subase. Th also shows the logical progression from this Existing Data Summary 

Report to the final remedial action. The 3 potential conclusions that can be reached in this report for each 

zone and the Thames River using the decision framework include: (1) an imminent threat to human health 

or the environment exists and a time-critical removal action is necessary, (2) no imminent threat exists, but 

data gaps exist and further investigation is required during the Lower Subase RI, and (3) no data gaps 

exist and therefore no further investigation is required to complete the L 

decisions reached for each zone and the Thames River are provided i 

report. 

Section 1.0 consists of this introduction. Sections 2.0 through 9.0 discuss the Thames River and the 7 

zones within the Lower Subase, respectively. Each section includes a site description, discussion of site 

investigations, site-specific physical characteristics, nature and extent of contamination, data evaluation, 

and recommendations. Section 10.0 of this report provides a summary of conclusions and 

recommendations for the Thames River and each zone. 
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previous studies is 
no longer present 

* Low levels of 
Thallium detected in 
two monitoring wells 

0 Negligible risks 

several exposure 



Area Investigated 

concentrations of will have short-term 
Replacement, Surface Water 
Naval Submarine Base River water quality, 

w London, Groton strata than lower 

Report for Building 31 
Lead Remediation the excavation were no most areas of site. 
Naval Submarine Base longer contaminated or 
- New London the excavation reached 
Groton, Connecticut the mean low tide 
Hallibur-ton NUS elevation (maximum Albacore Road 

Corporation excavation depth). 
January, 1995 Albacore Road could not 

be completely excavated 
due to operational 
concerns of the Base. 
The sampled concrete 
surfaces were either not 
contaminated or were 



8 

t 

Report rea Investigated 

Final Site Inspection 
?eport 
‘ier 33 and Berth 
l6lFormer Incinerator 
nstallation Restoration 
Study 
Vaval Submarine Base 

New London 
Sroton, Connecticut 
Atlantic Environmental 
Services, Inc. 
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Services, Inc. 
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THAMES RIVER 

2. SITE AND STUDY AREA BOUNDRIES ARE APPROXIMATE. 
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SITE 25 - CLASSIFIED MATERIALS INCINERATOR 
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ZONE AND SITE LOCATION MAP 
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iver, which forms the western boundary of is a tidal estuary formed at the 

confluence of the Shetucket and Yantic Rivers in Norwich, Connecticut (see Figure l-l). The river flows 

south approximately 16 miles to Long island Sound. LON and the town of Groton are on the east 

bank of the river approximately 6 miles north of Long Island Sound. The City of ew London is located on 

the west bank of the river. Land development along the southern portion of the river is primarily industrial. 

Chemical companies, oil terminals, power plants, and wastewater treatment plants occupy both banks of 

the river. 

In general, no evidence of severe impacts to the Thames River have been reported near the Lower 

Subase. On a few occasions, petroleum compounds have been visible on the water surface along the 

shoreline of the Lower Subase. The compounds were visible only near the southern end of the Lower 

Subase (i.e., Quay all Investigation Area). Appropriate corrective measures ere implemented each 

time petroleum compounds were sited to minimize the magnitude of the release and the migration of the 

compounds. Based on the nature and extent of contamination evaluation, the focused human health risk 

assessment, and the conservative ecological risk assessment performed in the Phase II RI, it was shown 

that the Thames River has potentially been impacted by activities and contamination at the Lower Subase. 

Investigation of the Thames River was part of the following investigations: 

Environmental Assessment for Pier 17 Replacement (Maguire, 1994) 

Final Environmental Impact Statement for the Seawolf Class Submarine Homeporting on the East 

Coast of the United States ( 

Phase II Remedial Investigation (B&R Environmental, 1996a) 

Phase II RI Supplemental Ecological Investigation (B&R Environmental, 1996a) 

After Dredge Surveys for Pier 17 Replacement and Seawolf Homeporting Projects (Gahagen & 

Bryant, 1996) 
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In September 1994, aguire Group, Inc. prepared an Environmental Assessment ( ) for the proposed 

ier 17 and dredging alongside Pier 15 and Pier 17. The as conducted to determine 

whether the proposed pier replacement ould affect the offshore environment. As art of the assessment, 

ater, sediment, an fish and benthic species sampling at and in the vicinity of Piers 15 and 17 

was conducted. The sediment sampling program was performed as part of the assessment to 

characterize the physical and chemical nature of sediments to be dredged around Piers 15 and 17. 

Sediment samples were collected from the proposed dredging area and analyzed for total organic carbon 

(TOC), metals, Semi olatile Organic Compounds (SVOCs), pesticides, and Polychlorinated Biphenyls 

(PCBs). Sediment samplin locations are discussed in more detail in Section 2.2.5. Three samples 

collected at each location, one from the upper strata (0 to 3 feet) and 

(approximately 3 to 6 feet and 6 to 10 feet). Benthic toxicity tests ere conducted on composite samples 

from the top 3 feet of material from each pier. Three sediment grab samples 

vicinity of Pier 15 and 17 to provide a general description of the benthic commu 

sediments of the two piers and to provide an assessment of potential impacts to fauna in the area. 

Elutriate tests were conducted on three grab samples (one north and south of Pier 17 and one south of 

Pier 15) to determine whether chemical constituents in the sediment ere likely to be released to the 

water column during dredging and/or disposal operations. The more highly contaminated sediments (in 

the upper strata) were used for the test. 

Upper sediments (0 to 3 feet) contained higher concentrations of metals and Polynuclear Aromatic 

Hydrocarbons (PAHs) than I er sediment layers. Pesticides and PCBs were also detected at low levels 

in the upper sediment layer. aximum concentrations were generally detected in the sample collected on 

the southern side of ier 17. However, results of a lo-day benthic toxicity test on Ampelisca abdita 

showed that amphipod mortality using site-specific sediment was not statistically greater than mortality 

using reference sediment (i.e., site-specific results did not exceed reference test results by more than 20 

percent). 

Samples collected adjacent to Pier 17 to assess benthic communities contained a relatively low number of 

species and individuals. The EA Report suggested that the results are indicative of an area that 

highly disturbed and/or is subjected to stressful environmental conditions. The sample collected from Pier 

15 contained a high number of species and individuals. The fauna collected from Pier 15 

characteristic of organisms (both numerically and in terms of species richness) associated with many area 

in the Thames River estuary. 
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ased on the results of the elutriate tests, release of contaminants to surface water during dredging was 

not likely to result in unacceptable concentrations in surface water. 

The report concluded, based on the results of sampling in the vicinity of Piers 15 and 17, that the 

proposed action (replacement of Pier 17 and dredging at Piers 15 and 17) would have short-term effects 

on Thames River water quality and minimal effects on fish and benthic species. The avy has completed 

the dredging activities associated with this replacement project. 

In 1991, a Draft Environmental Impact Statement (DEIS) was prepare Group, Inc. for 

proposed dredging of the Thames River for transit of the lead ship of the SE OLF class submarine from 

its manufacturer, General Dynamics’ Electric Boat Division, to Pier 33 at for operational 

testing, known as sea trials. Approximately 2.7 million cubic yards of sediment were proposed to be 

dredged from the main river channel and from Piers 32 and 33. At that time, no decision had been made 

as to the homeport location for the SEAWOLF submarines. In 1994, President Clinton announced that the 

preferred homeporting alternative for the SEAWOLF submarines was NSB- . This decision modified 

the proposed dredging action to the degree that the NEPA process had to be re-initiated. 

A revised DEIS was prepared by aguire Group, Inc. and was issued in February of 1995. The Final EIS 

(FEIS) was subsequently issued in July of 1995. The preferred action in the FEIS was to berth the 

SEAWOLF submarines at Piers 8 and 10. By changing the berthing location for the submarines from 

Piers 32 and 33 to Piers 8 and IO and making changes to the required dredging depths, the amount of 

dredge spoils that required disposal was reduced from 2.7 million cubic yards to 1 .?i million cubic yards. 

The final proposed dredged depths were -39 feet MLW in the navigation channel of the Thames River and 

LW in the berths. The dredged spoils are to be disposed of offbase at the 

Disposal Site (NLDS). 

Sediment sampling programs were conducted in 1990, 1992, 1994, and 1995 in support of the proposed 

dredging projects. The sediment sampling locations for these four programs are discussed in more detail 

in Section 2.2.5. The purpose of the sampling programs was to characterize existing biological, physical, 

and chemical conditions of the sediment to be dredged from the Thames River. The analytical results for 

the sediment samples showed that the sediments to be dredged are very similar to sediments previously 

dredged from the Thames River and disposed of at the NLDS. The analytical results also showed that 

sediments from the channel tended to be less contaminated than sediments collected near the pier areas. 
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Benthic toxicity results on project sediments indicate that sediments to be dredged are not toxic to bottom- 

dwelling organisms. Bioaccumulation testing has revealed that channel sediments near the Subase piers 

could cause accumulation of organic contaminants in the tissues of benthic organism. Also, sediments at 

Piers 8 and 10 contain comparable contaminant levels and ould likely cause similar bioaccumulation 

effects. These sediments ould be capped at the disposal site with clean sediments from the channel. 

The results of sampling conducted in the vicinity of the Lower Subase are discussed in the nature and 

extent of sediments in Section 2.42. The avy has completed the dredging activities associated 

project. 

The field investigation conducted in the Thames River by B&R Environmental for the Phase II RI included 

surface water, sediment, and biota sampling. The investigation included portions of the Thames 

; in the vicinity of the Defense arketing Office (D 0) which 

is located north of the Lower Subase; the Lower Subase; Goss Cove which is located south of the L 

Subase; and downgradient of . Sediment samples were collected from portions of the Thames 

River at a point near the shoreline and at a point near the centerline of the river for each portion 

investigated. At the portions bounding NSB-NLO 0, Lower Subase, and Goss Cove), 

additional samples were taken between the near shore and midstream stations. A quantitative benthic 

study was also performed using these sediments. The goal of the study was to characterize the structure 

of macroinvertebrate community. Sediment sampling stations are depicted on Figure 2-l. 

Surface water samples were collected from 7 stations in the Thames River, covering the river from 

upstream of NSB-NLON to downstream. In between, samples were collected along the shoreline in the 

vicinity of the DR 0, from the vicinity of the Lower Subase, and from the area near Goss Cove. Except 

for one station, samples were collected from both the surface (S) and bottom ( ) of the river. Surface 

water sampling stations are depicted on Figure 2-2. 

Several species of native shellfish were collected from the Thames River for analysis. Oysters, blue 

mussels, and hardshell clams were collected to determine the concentrations of chemicals present in the 

tissues of these organisms. The native shellfish sampling locations are shown on Figure 2-3. In addition, 

a caged mussel study was performed, in which ribbed mussels were purchased and deployed in replicate 

at five different stations ( ith the exception of CMU3 for which only one set was deployed). Two sets of 

undeployed ribbed mussels were sent for chemical analysis as a control set. After 28 days the mussels 
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ere retrieved, samples ere collected and sent to the analytical laboratory for homogenization and 

analysis. The concentrations of chemicals detected in the deployed mussels were compared to the 

chemical concentrations present in the unexposed (control) samples. These comparisons provided an 

indication of the extent to hich chemicals present in the Thames River ere biologically available and 

could be concentrated in the tissues of these and other species of aquatic organisms. Locations of native 

and deployed shellfish samples are depicted on Figure 2-3. 

The data and results of the Phase II I are discussed as part of the nature and extent and data evaluation 

discussions in Sections 2.4 and 2.5, respectively. 

The data collected during the initial sampling of the Phase II I determined that several metals and 

organic compounds (i.e., PAt-fs) ere present at concentrations in excess of benchmark values protective 

of aquatic biota, indicating that aquatic biota inhabiting this section of the river could be adversely 

impacted. The benchmark values used for screening ecological data from the Thames 

summarized in Section 3.4 Ecological Risk Assessment Procedures and Section 17.7 Ecological Risk 

ssessment of the draft final Phase II RI (B&R Environmental, 1996a). Generally, the benchmark values 

used were media- an receptor-specific chronic values. In some cases, chronic benchmark values 

developed using acute benchmark values and a conversion factor. 

In response to these results, additional sediment samples were collected from the Thames River in 1995. 

The intent of the Phase II RI Supplemental Ecological Investigation was to focus more closely on the 

potential impacts that these chemicals might have on aquatic biota and to determine 

chemicals were biologically available in concentrations that could represent an actual risk to the aquatic 

community. 

Stations sampled during the Phase II RI Supplemental Ecological Investigation were located closer to 

SB-NLON because of concerns about contamination detected in the original Phase II RI upstream and 

downstream reference stations. Three of the ten stations sampled in the supplemental investigation were 

the same as those sampled in the original Phase II RI. Sediment sample locations are shown in 

Figure 2-l. 

The data and results of the Phase II RI Supplemental Ecological Investigation are discussed as part of the 

nature and extent of contamination and data evaluation discussions in Sections 2.4 and 2.5, respectively. 
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ing of the navigation channel of the Thames iver and the approp~ate berths at 

OLF t-4omeporting projects as conducted b 

ydrograp~ic post-dredging surveys ere completed by Gahagan 

uring the same time period as discrete portions of the dredging activities ere completed. Survey 

ifferential Global Positioning System, Polarfix Range-Azimuth 

System, Deso 20 Fathometer and the survey vessel “SEA SCA 

Figures 2-4 and 2-5 sho the limits of dredging as determined by the “After Dredge” surveys. A complete 

set of sampling locations and limits of dredging for the Thames ver is shown on Figure 2-4. The reach 

n on the figure corresponds to the rea sampled for the 

sampling was conducted as part of the S LF Homeporting project south of the reach. 

these locations are not relevant to this project and are not shown on Figure 2-4. The sampling locations 

and the limits of dredging in the vicinity of Piers 15 and 17 are shown in more detail on Figure 2-5. 

Only analytical data for surface sediment composite samples (Cl through CS), collected as part of Pier 17 

Replacement project, have been included in the database for this project. Any data that fell 

limits of dredging have been marked as “excavated” in the database. Additional data fro 

projects will be incorporated into the database and evaluated as part of the subsequent L 

This section presents a summary of physical characteristics for the Thames River based on information 

provided in the Phase II RI Report (B&R Environmental, 1996a). Surrounding topography and surface 

features, surface water, soils, geology, and hydrogeology are discussed in the subsections that foll 

SB- borders the Thames River for approximately 1.5 miles. The facility is highly 

developed along the Thames River in the vicinity of the Lower Subase. There are 15 piers at 

The ground elevation along these piers and at the facility boundary is less than 10 feet. The 100-year 

is 11.2 feet above msl. This elevation is higher than most of the western portion 

of NSB- ; therefore, this area is susceptible to flooding. 
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djacent to the northern , the land is relatively undeveloped with scattered 

residences. Further north, the land is residential, commercial, recreational, and open-space. To the 

immediate south o along the Thames River, the land is primarily residential with open spaces. 

long the Thames er, tributary streams and wetlands are prevalent. Other high profile industries along 

iver include General Dynamics’ Electric Boat Division (south of on east shore), 

Pfizer Chemical Company (south of on east shore), and Dow Chemical Company (north of 

SB- on east shore). 

iver and its tributaries drain approximately 1,500 square miles of eastern Connecticut, 

Island, and south central ssachusetts. The Thames River originates at the confluence 

of the Shetucket and Yantic rwich, Connecticut, and discharges into Long Island Sound 

approximately 6 miles south o and the town of Groton. The total length of the Thames River 

is 16 miles. The Yantic River has a drainage basin of 88 square miles. Average, minimum, and maximum 

flows in the \/antic iver have been reported at 170, 3.5, and 13,400 cubic feet per second (ft3/s), 

respectively. The Shetucket River, which has a 1,390-square-mile drainage basin, has reported average, 

minimum, and maximum flows of 2,000, 14, and 52,300 ft3/s, respectively. Other sources of inflow to the 

Thames River are reportedly minor in comparison to these flows and to the volume of tidal exchange. 

Other sources of inflow include wastewater treatment facilities in ich, ew London, the Ci 

of Groton, and the To n of Groton, combined sewer overflows in orwich, industrial discharges, and 

several small streams. Both surface water runoff and groundwater from NS discharge to the 

Thames River. 

dths of the river vary from 1.5 miles at New London Harbor to approximately 500 feet at ich 

Warbor. A dredged channel runs north to south in the river. Depths in the dredged channel are 

approximately 40 feet below msl. SB-NLON, the width of the river ranges from approximately 

1,300 to 3,000 feet, whereas the width of the dredged channel ranges from 600 to 900 feet (see Figure 

2-4). Outside of the channel (near the west shore of the river), river d hs are relatively shallow (2 to 

10 feet). There are shallow coves upstream and downstream of that empty into the river. 

ost of the coves are at least partially cut off from the river by a rail bed. 

The Thames River is a salt wedge estuary that is highly stratified with fresher ater on the surface and 

denser saline water on the bottom. At the the measured tidal range is about 2.2 feet. 

ater flushing time is 0.5 to 2 days from Morwicti to Long Island Sound. In comparison, 

estimated flushing time for bottom ater is greater than 19 days. The average freshwater flow discharging 
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to the Sound from the Thames iver has been estimated at 222 million cubic feet per day. l-lowever, 

in the river is small in comparison to intertidal volume and exchange. Very little vertical mixing 

occurs in the Thames River. The north-south alignment, steep banks, and narrow channel do not permit 

much wind-induced mixing. Therefore, the freshwater oufflows reach Long Island Sound in a well-defined 

surface layer. 

Studies of the Thames River indicate that net flow in the upper layer of water is do nstream at velocities 

of 0.06 to 0.3 feet per second. The current velocities in this area vary according to tide and freshwater 

flow from upstream. elocities of up to 1.6 feet per second have been measured in the river during 

periods of storm runo er layer of water has a net up-estuary flow at velocities of 0.03 to 0.2 feet 

per second. The velocity of the lower layer is dominated by the tide and is reportedly relatively insensitive 

As stated above, the Thames River estuary is stratified with relatively fresh water on the surface and 

saline water on the bottom. Historical records show that the salinity in the ater at the bottom of the river 

is relatively constant at 30 parts per thousand (ppt). Salinity measurements taken in the Thames River 

ay of 1995 for the Supplemental Ecological Investigation (B& 

1996a) confirmed the constant 30 ppt salinity level. easurements taken near the bottom in the channel 

of the Thames River ranged from 29.4 to 30 ppt. The salinity of the ater at the surface of the river is 

more variable, with the salinity ranging from 28 ppt at the mouth of the river to 2 ppt at the upstream end of 

the estuary at Non4ch. 

Surface water classification and water supply are discussed in Section 1.3.2. 

As discussed in Section 1.3.1, soil in the vicinity of the Lower Subase is either Udorthents-Urban Land or 

Urban Land. In addition, most of the land at NSB-NLON along the Thames River is also mapped as either 

Udorthents-Urban Land or Urban Land. Along the Thames River, Udorthents-Urban Land is identified in 

the northern portion of while Urban Land occurs in the southern portion of 

small area of Hinkley loam has been identified in the vicinity of the northern most portion of the facility 

along the river. This soil is found on stream terraces and outwash plains and consists of a dark, gravely 

sand loam. ative materials along the Thames River were most likely of this type. 
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Geology and hydrogeology in the vicinity of the Lo Subase are discussed in Sections 1.3.3 and 1.3.4, 

respectively. Groundwater along the shore flows ischarges into the Thames 

iver and is tidally in uenced. During lo tide, groundwater flows toward the Thames River. During high 

tide, the hydraulic gradient along the Thames iver reverses and estuarine ater intrudes into 

he reversal in the hydraulic gradient occurs only near the river, gene 

er. Groundwater flo in upgradient areas is not significantly altered. 

eys have been conducted to identify the ecological habitat of the Thames esults of 

nkton, marine algae, benthic invertebrates, shellfish, finfish and birds are summarized 

Little information exists on the phytoplankton community present for the Thames River. Results of 

surveys suggest that hile densities are generally low, greater chlorophyll a concentrations 

in the upper surface ater than in the river’s deeper, more saline aters. embers of the class 

acillariophyceae tend to dominate samples collected from the river. ~oopla~kton samples are dominated 

by adult copepods, particularly Acattia hudsonica and A. fonsa. roups found in zooplankton 

samples collected from this portion of the river include barnacle and crab larval forms. Studies of 

ichthyoplankton conducted during the summer of 1988 reported the presence of bay anchovy, winter 

flounder eggs and larvae, tautog eggs, and rainbow smelt larvae. 

Few species of macroalgae have been collected from this portion of the river and populations are 

generally low and sporadic in distribution. Results of a survey conducted in 1983 reported that the algal 

populations present in the nonindustrialized portions of the river ere typical of those associated with 

northeastern rocky coastlines. Populations found in industrialized sections of the river tend to be sparse 

and dominated by relatively few species. The depth and lack of appropriate substrate in dredged portions 

of the river preclude algal growth. In fact, the general lack of suitable substrate accounts for the generally 

low algal species diversity and density throughout this section of the Thames River. 

Results of macroninvertebrate surveys conducted in this portion of the Thames iver have determined 

that the communities differ moving from north to south and be een the channelimed and nonchannelized 

portions of the river. The benthic community south of the l-95 bridge (2 miles south of 

typical of that found in Long Island Sound. As with most estuarine rivers, benthic community abundance 
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and species richness increases to ard the more saline The benthic 

is dominated by several taxonomic groups, including several species of 

bivalves and polychaetes. 

Although shellfish beds are foun throughout this portion of the river, recreational shellfishing has been 

closed due to fecal acterial contamination. Shellfish found in these beds inclu e hardshell clams and 

oysters. In addition to shellfish, both lo stem and blue crabs are harvested from the river. 

iver contains a relatively diverse fish community and includes year-round residents such as 

winter flounder, tomcod, and mummichogs as well as coastal (e.g., menhaden and bluefish) and seasonal 

(tautog an hiting) migrants. Anadromous species associated ith the river include the 

ife, blueback herring, and rainb inter in the estuarine portions of 

the river and form the basis of an ~mpo~ant local recreational fishery. 

Birds observed frequently along the Thames River in the vicinity of the 

cormorants, great-backed gulls, mute swans, and several species of ducks. any duck species, in 

particular mallards, are observed on the river and ove inter in the coves around amacoke Island, 

opposite the river from . During summer, 10 to 12 mallards and black ducks are normally 

present in this area; ho uring the winter, up to 1,000 ducks have been observed. These include 

large numbers of canvasback, hooded merganser, mallard, black, gad alI, and redhead ducks. Greater 

scaup and common goldeneye ducks are occasionally observed in the area. 

This section presents a summary of the nature and extent of contamination observed in surface 

sediment, and biota samples collected from the Thames River. In addition, the results of the medium- 

specific COPC screening are also summarized in this section. 

Tables 2-l through 2-4 summarize the analytical results of the surface water samples collected from the 

Thames River as well as the COPC screening results. The analytical data are grouped using sample 

depth and filtered status and are not segregated into zones. Analytical data for deep, filtered surface 

water samples are summarized in Table 2-1, while data for deep, unfiltered surface water samples are 

shown in Table 2-2. Tables 2-3 and 2-4 provide a summary of analytical results for shallow filtered and 
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unfiltered surface ater samples, respectively. Only one sample station (T3S S/B) is located in the 

Organic contaminants ere detected infrequently in the surface water of _ the Thames River. 

Trichloroethene (TCE) and b benzyl phthalate were detected in the shallow surface 

upstream sampling station 6s S. The concentration of TCE at GSWIS (3 pg/L) exceeded all of the 

available human health criteria. The concentration of butyl benzyl phthalate detected at the same location 

did not exceed any of the screening criteria. Di-n-butylphthalate (0.6 ug/L) was detected in the shallow 

surface water sample TBSWIS (near DR 0), and endrin aldehyde (0.14 yg/L) as detected in the deep 

surface water sample T3SW2B (Lower Subase). The concentration of endrin aldehyde at T3S 

exceeded only the ecological benchmark value, while the concentration of di-n-bu~lphthalate did not 

exceed any of the available criteria.. 

lnorganics were detected frequently in the surface water samples at fairly consistent concentrations. 

etals identified as COPCs in filtered, bottom surface water include boron, chromium, manganese, and 

potassium. For unfiltered bottom surface water, boron, iron, manganese, mercury, potassium, and 

vanadium were identified as COPCs. The analytical results for shallow surface water samples showed 

similar exceedances. COPCs for filtered, shallow surface water samples include aluminum, barium, 

boron, chromium, manganese and vanadium. For unfiltered samples, aluminum, barium, boron, cadmium, 

iron, lead, manganese, mercury and vanadium were identified as COPCs. 

These results appear to indicate that the surface water in the Thames River is not being noticeably 

impacted by organic chemicals (i.e., few and infrequently detected), but is possibly being impacted by 

inorganics (i.e., numerous exceedances and frequent detections). 

In the vicinity of the Lower Subase, only unfiltered shallow and bottom surface water samples were 

collected and analyzed at T3SW2SIB. The inorganic chemicals detected in the shallow sample in excess 

of criteria are aluminum, boron, iron, manganese, and mercury. In the bottom sample boron, iron, 

.manganese, mercury, and potassium concentration exceeded criteria. The only criterion exceeded by the 

potassium concentration was the sutface water background concentration. 

Tables 2-5 through 2-14 summariie analytical results for sediment samples collected in the Thames River 

as well as the COPC screening results by zone. The Thames River zones are depicted on Figure 2-l. 

The Thames iver is zoned only for evaluation of the sediment data. The following sections are 
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segregated based on contaminant categories. Under each catego , both a general summary of the 

nature and extent of contamination and a zone-specific COPC discussion are provided. Analytical results 

for sediment samples taken from locations that ere subsequently dred ed are not used for COPC 

screening. 

Acetone (ranging from 0.018 mglkg to 0.64 mg/kg) as detected in IO of 11 samples analyzed for VOCs. 

These included samples from each location, with the I est concentrations in the DR 0 and upstream 

locations and the hi est concentrations detected in the areas of Berth 16 and t 

lthough 2-butanone as not detected in samples collected from the u 

detected at concentrations ran ing from 0.020 mglkg to 0.19 mglkg in all the remaining samples. The 

highest concentrations ere detected in samples collected in the areas near erth 16 and the Lower 

Subase. Carbon disulfide (0.007 mg/kg) as also detected in sample TBSD’l (from near Goss Cove). 

Acetone was detected in sediment samples taken from 8 of the IO zones; however, there 

available to determine ther it is or is not a COPC. Therefore, it s retained and is considered a 

COPC for this report. tanone and carbon disulfide were detected in t e sediment at concentrations 

below criteria in 6 of 10 zones and 1 of 10 zones, respectively. o volatile organic compounds 

detected in Zone 7 or the Do Acetone and 2-butanone are common laboratory 

contaminants, which might substantiate why they were detected in most zones. 

PAHs were by far the most prevalent organic sediment constituents. The concentrations of PAl-ls 

remained fairly constant from the upstream location to the downstream location, ith slight increases in 

the areas of Pier 33 and Berth 16 and with a substantial increase in the vicinity of the Lower Subase. The 

samples collected from the pier line near the Lower Subase (i.e., T4SD2 and EC-T4SD2) contained the 

highest concentrations of PAHs, with a maximum detected concentration of fluoranthene and pyrene of 

5.3 mglkg in the sediment sample from location T4SD2 (Zone 2 and 3). The presence of 

area is most likely related to industrial activities. No additional impact was observed downstream. The 

samples collected from near Goss Cove and the downstream area contained PAH concentrations similar 

to those found in the upstream samples. ethylphenol, carbazole, dibenzofuran, and four phthalate 

esters were also sporadically detected in sediment samples at concentrations ranging up to 0. 

(butylbenzyl phthalate in the sediment sample from location EC-T3SD4). 
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Fluoranthene, fluorene, and phenanthrene were identified as sediment COPCs. Fluoranthene is a COPC 

in Zone only, hereas fluorene is a COPC in both Zones 1 and 4. Phenanthrene is identified as a 

COPC in 7 of ‘IO zones and is therefore the most pervasive semivolatile COPC. Benzo(b)fluoranthene 

was detected in a sediment sample collected in Zone 7 and was retained as a COPC because there was 

no criteria available to determine whether this chemical is or is not a COPC. owever, it is not believed 

that it is a COPC because the concentration is approximately the same as many of the other PAHs which 

were not identified as COPCs. 

Pesticides were detected in a majority of the Thames River zones, but the frequency of detection of 

pesticides in sediment samples was generally below 50 percent. Pesticides were detected in the 

0, 5, 7, 2 and 3, Goss Cove and Downstream Zones. The concentrations of pesticides 

ranged from 0.0031 mg/kg [alpha-chlordane (Upstream Zone) and 4,4’-DDD (Zone 5)] to 0.11 mg/kg 

A variety of pesticides ere detected in the sediment samples, including 4,4’-DDT and related 

compounds, as well as aldrin, beta- and gamma-BHC, alpha- and gamma-chlordane, dieldrin, endrin, 

endrin aldehyde, endosulfan sulfate, heptachlor and heptachlor epoxide. ‘-DDT and related 

compounds were frequently found in sediment samples collected in Area Downstream of NSB- 

Two streams, which originate in the Area A Downstream Site, discharge into the Thames River in the 

vicinity of the DR 0 Zone and Zone 5. The contaminated sediments found in these zones may have 

originated from the Area A Downstream Site. 

4,4’-DDD, 4,4’-DDE and heptachlor were identified as sediment COPCs in 5 of 10 zones, primarily in the 

zones north (Upstream, DR 0 and Zone 5) and south (Goss Cove and Downstream) of the Lower 

Subase. Endrin aldehyde was detected at concentrations indicating that it is a COPC in the 3 northern 

zones (Upstream, DRMO and Zone 5). 4,4’-DDT was identified as a sediment COPC in 2 zones on either 

end of the Lower Subase (i.e., Upstream and Goss Cove). Gamma-chlordane, dieldrin, aldrin and 

gamma-BHC (Lindane) were detected only once in the Upstream, DR 0, Goss Cove and 2&3 Zones, 

respectively, but the concentrations were at levels in excess of the screening criteria indicating that they 

are COPCs. 

Endosulfan sulfate and heptachlor epoxide were detected in one sediment sample from Zone 7. 

criteria were available to determine whether the chemicals were COPCs, therefore they were retained as 

COPCS. 
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re detected at concentrations of 0.055 and 0.07 mglkg, 

respectively, in only one zone, Zone 7. The PCBs were detected in the composite sediment sample C-1. 

as collected as art of the Pier 17 Replacement project. 

hether the detected concentrations of these s pose a potential risk to the 

environment, therefore they ere retained as COPCs. 

Concentrations of several metals (including aluminum, arsenic, iron, magnesium, manganese, potassium, 

sodium, and vanadium) ere slightly higher near , pa~icularb in the vicini 

erth 46, but decreased to near upstream levels at ham location. Barium, beryllium, boron, 

calcium, copper, lea nickel, and zinc sh ed slight overall increases from upstream to do 

aximum concentrations of several metals (including antimony, arsenic, cadmium, chromium, copper, 

lead, mercury, and zinc) exceeded background concentrations for all locations including upstream. 

aximum concentrations of iron exceeded background for samples from D 0, Pier 33, Berth 16, and 

Lower Subase locations; of nickel for Berth 16 and Lo er Sub=% of silver for &dh 16, Lower Sub-, 

and downstream; and of selenium for downstream. These results may indicate that sediments have been 

locally affected by discharges from the MB-NLO . However, since the brat ish sublayer in the river 

flows upstream, this could also have been indicative of long-term loading from sources be 

LON and Long Island Sound. 

etals identified as sediment COPCs in a majority or all of the zones include antimony, arsenic, 

chromium, copper, iron, lead, mercury, nickel and zinc. Boron and silver were identified as COPCs in less 

than one half of the zones. The remaining metals, although possibly pervasive in the sediment, were not 

identified as COPCs. 

Several PAHs, ranging in concentration from 0.16 mglkg to 3.0 mg/kg (fluoranthene), 

composite surface (0 to 3 feet) samples collected during the ecological assessment for the Pier 17 

replacement. Concentrations of PAHs were generally higher in the area of Pier 17 than in the area of 

45. The maximum concentrations of most PAHs, ranging up to 2,200 pg/kg (fluoranthene), 

in one of the samples (C4) collected from the south side of Pier 17. Several pesticides, including aldrin, 

beta-BHC, gamma-BHC, 4,4’-DDE), 4,4’-DDE, endosulfan I, endrin, and heptachlor epoxide, 

detected at concentrations less than 20 pg/kg in sample C4. Aldrin, beta-BHC, endosulfan I, endosulfan 

059606/P 2-14 CT0 0260 



Rev. 4 
arch 1997 

eptachlor epoxide were also each detected in at least one of the other samples at 

concentrations less than 10 pg/kg, with beta-BHC and endosulfan I detected most frequently. Aroclor- 

re also each detected in from four to six of the six sediment samples. 

aximum concentrations of Aroclor-4254 and -1260 (84 pg/kg and 91 pg/kg, respectively) 

detected in sample C Arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc were also 

detected in these samples, with maximum concentrations of all metals once again found in sample C4 

All surface (0 to 3 feet) composite sediment samples collected around Piers 15 and 47 (Zone 7) were 

excavated during dredging activities except for Cl. The analytical results for 64 were not able to be 

screened in this report because the appropriate screening criteria are not available. 

Tables 2-l 5 through 2-l 8 summarize analytical results for biota samples and, if applicable, summarize the 

COPC screening results. Screening for COPCs only considered human receptors and those biota 

normally consumed by humans (oysters and clams). Table 2-15 summarizes the analytical results for the 

ribbed mussels used for the cage study. The analytical results for the blue mussels collected from the 

iver are shown in Table 2-46. COPC screening was not completed for either of these 

biota samples because they are not typically consumed by humans. Tables 2-47 and 2-48 summarize the 

analytical results and COPC screening results for the oyster and clam samples, respectively. 

The caged mussel deployment stations in the Thames River were selected to represent potential source 

locations at the NSB- 0, Lower Subase, and Goss Cove Landfill). Upstream and downstream 

locations were selected to characterize the biological availability of chemicals in areas outside the 

immediate influence of the Tissue concentrations were reported and are discussed in this 

section on a wet weight basis. 

VOCs detected in deployed ribbed mussels included methylene chloride, carbon disulfide, 2-butanone, 

tetrachloroethene, styrene, benzene, ethylbenzene, toluene, and xylenes. th the exception of 

tetrachloroethene and styrene, these compounds were also detected in the control mussels not deployed 

in the Thames River. It is likely that low levels of VOCs are ubiquitous, or present in abundance, in 

bivalve shellfish. Concentrations of most of these compounds were similar in deployed and control 

mussels. 
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ere detected in the deployed ribbed mussel samples. PAHs et-e not detected in upstream 

nstream samples, but ere present in 0 and Goss Cove samples at levels similar to the 

control samples. The exception to this pa here concentrations of several 

ell as 2-methylp~enol, dibenzofuran, benzyl alcohol, and benzoic acid ere detected in the 

ussels at concentrations ell above those detected in the control samples. The PAHs may be 

a~ributable to activities in that area. enzoic acid etected in each of the deployed ribbed mussel 

samples at concentrations above detected in the control samples. This compound can occur naturally. 

concentrations 0 organochlorine pesticides ere detected in deployed mussel samples including 

alpha-, beta-, and gamma-BHC, heptachlor, aldrin, 4, ‘DDE, endrin aldehyde, and ga 

l-fowever, concentrations of ost of these pesticides were equivalent to, or less than, concentrations of 

these pesticides measured in the non-deployed control mussels. PC ere not detected in either the 

deployed or non-deployed mussels. 

In general, concentrations of metals in deployed ribbed mussels ere similar to those measured in the 

non-deployed control mussels. The exception was mercury, s not detected in control mussels, 

but was detected in one of the o samples from the mussels deployed off Goss Cove at a concentration 

of *I .6 mg/kg wet weight. Concentrations of mercury were also elevated (up to 3.9 us/L) in groundwater at 

the Goss Cove Landfill, a fact which indicates that groundwater discharging from this site may be 

adversely affecting the Thames River and resident shellfish. 

Native blue mussels, oysters, and hardshell clams were collected from the river and analyzed for SVOCs, 

PCBs and pesticides, and metals. Results are on a wet weight basis. The oysters were collected from 

commercial shellfish beds in the river. The hardshell clams were collected from locations adjacent to the 

commercial shellfish beds. Blue mussels were collected from areas of the river where they are abundant 

and from pilings along the Lower Subase. 

ere detected in native shellfish. Two PAHs, were detected in only one blue mussel sample 

from the Lower Subase. The detection of PAHs in this sample may be due to activities at the Lower 

Subase. Bis(2-ethylhexyl)phthalate and di-n-octylphthalate were detected in many of the shellfish 

samples at concentrations ranging from 18 to 160 pg/kg et weight. These compounds are ubiquitous in 

the environment and are also common laboratory contaminants. enzyl alcohol was detected in one 

hardshell clam sample from the Long Cove area upstream of 
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ere detected in the native Thames River mussels, oysters, and clams. 

most samples at concentrations ranging from 2 to 4.5 pg/kg 

T and its metabolites and gamma-chlordane ere detected in native blue mussel samples from 

useum, Lower Subase, and the channel off ill Cove, upstream of 

detected in a hardshell clam sample from Long Cove north of 

‘-DDD concentrations ranged from 5 to 16 pg/kg wet eight. Gamma-chlordane 

concentrations ranged from 2.1 to 13 pglkg wet weight. PC s were not detected in the native shellfish 

samples. 

Of the inorganics detected in Thames River native shellfish, arsenic, cadmium, chromium, and selenium 

ere detected at low levels in most samples. The concentrations were similar among locations and 

shellfish species. oron was only detected in o blue mussel samples, from the Lo er Subase and the 

autilus useum pilings at concentrations of 70.9 and 77.5 mg/kg wet weight, respectively. 

Concentrations of copper, silver, and zinc varied considerably among species. Silver was not detected in 

mussels but was found in hardshell clams and oysters. Copper concentrations in blue mussels and 

hardshell clams ranged from 1.8 to 7.5 mglkg wet weight, but ranged from 62.9 to 253 mg/kg 

oysters. Zinc concentrations ranged from 118.1 to 34.6 mg/kg eight in blue mussels and hardshell 

clams but ranged from ‘I ,210 to 2,960 mglkg wet weight in oysters. 

Only a few biota COPCs were identified during screening. Heptachlor and arsenic ere identified as both 

oyster and clam COPCs. Cadmium, copper and zinc were identified as oyster COPCs only. 

The following subsections summarize the results of the baseline human health and ecological risk 

assessments performed for the Thames River during the Phase II RI. The baseline human health risk 

assessment results presented in this document are the latest version of results that have been completed 

to resolve comments received from the regulators on the draft final Phase II RI. In addition, contaminant 

fate and transport and comparison of data with state standards, as provided in the Phase II RI, are also 

provided below. An evaluation of the Thames River using the decision tree provided in Figure 1-3 is also 

included in this section. 
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The chemicals detected in the Thames iver in the vicinity of consist primarily of PA& 

pesticides, and metals. ically, these chemicals are not particularly soluble and tend to sorb to 

sediments. etals may be soluble in surface ter (as a function of p 1, but are more likely to remain in 

dissolved form at near-neutral p All three groups of chemicals are persistent in anaerobic 

environments, hich indicates that the concentrations are not likely to decrease as a function of time. 

These chemicals may exist and be transported in several phases including the foll 

adsorbed to suspended sediments; associated with dissolved organic carbon; adsorbed to sediments 

which have settled to the bo om; dissolved in the interstitial ottom sediments; and 

ith dissolved organic carbon in the interstitial ter of the bottom sediments 

The fate and transport of PA s, pesticides, and metals in the Thames River are governed by various 

physical and chemical processes. The physical processes affecting contaminant fate and transport are 

related to the flow of ater in the river. Processes such as advection, ispersion, diffusion, and 

settling/resuspension of sediment are typical physical processes. The Thames River is a tidally influenced 

river and tidal dispersion would also be a physical process affecting contaminant transport. Tidal 

dispersion encompasses mixing attributable to the temporal variation of ti I lateral and vet-m 

velocity gradients, and density differences. 

It is also possible for contaminants adsorbed to sediments to be resuspended into the ater column by the 

mechanical process of biotic movement. ever, the magnitude of contaminant migration by this 

method is likely to be much less than that caused by the physical processes related to the flow of water in 

the tidally influenced river. 

Biotic movement can also include movement of contaminants from the sediments through the food chain 

to predatory fish. This type of movement can result in tissue concentrations in predatory fish being orders 

of magnitude greater than the sediment concentrations. A typical contaminant which would move through 

the food chain by biotic movement would be mercury. Mercury will biomagnify in the tissue of fish. 

The baseline human health risk assessment for the Thames River conducted in the Phase II RI 

considered three potential exposure routes: incidental ingestion and dermal contract ith surface water 

by a recreational adult user (e.g., ater skier) and ingestion of oysters, clams, finfish, and other shellfish 

(in spite of a ban on shellfish harvesting). Given the manmade shoreline, steep banks, depth of the river 
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er Subase, tidal flow, and heavily industrialized nature of this reach of the Thames River, 

exposure to sediment in the river is considered unlikely since small children are not expected to wade in 

aters and recreational users ould not contact deep sediments. Therefore, sediments 

considered as a medium of concern 

Incidental ingestion and dermal contact ith surface water by the adult recreational user were foun 

constitute negligible noncarcinogenic and carcinogenic risks [Haza ere less than uni 

and incremental cancer risks (IC s) were below the lo er bound (Ix-l 06) of the USEPA ta 

of 1x10” to 1x10”‘]. IC s associated with potential ingestion of oysters, clams, or finfishiother shellfish 

each exceeded the LJSEP target risk range of 1x10+ to 1~10~ under the reasonable maximum exposure 

E) scenario. In addition, His for finfishlshellfish ingestion exceeded uni E scenario. 

rimary contributors to both the elevated risks for shellfishlfinfish ingestion include heptachlor, arsenic, 

cadmium, and zinc. It should be noted that individuals are not permitted to harvest shellfish in the area 

and’there are no licensed recreational shellfishing areas in the Thames River. o commercial shellfish 

beds are located in proximity to 

n ecological risk assessment for the Thames River was performed in support of the 

I (B&R Environmental, 1996). Surface water and sediment sampling and benthic macroinvertebrate 

analysis was conducted. ative shellfish, including blue mussels, oysters, and hardshell clams, ere 

collected, and a caged mussel deployment study was performed. Only a Fe 

surface water. In sediments, elevated concentrations of some metals and PAHs were detected. Several 

exceedances of ER-L values were observed; exceedances of ER- detailed 

description of individual COCs in surface water and sediment is provided belo . Several WCs 

detected in deployed ribbed mussels, but with the exception of low levels of tetrachloroethane and 

styrene, these compounds were also detected in control mussels. Two PAHs were detected in one blue 

mussel sample near the Lower Subase. A few PAHs as well as 2-methylphenol, dibenzofuran, benzyl 

alcohol, and benzoic acid were also detected in one caged mussel sample in the Lower Subase. PAHs 

were not detected in upstream or downstream samples in the Thames River. 

Several organochlorine pesticides were detected in deployed mussels, but were present in concentrations 

lower or comparable to non-deployed mussels. Low levels of metals ere detected in caged and native 

shellfish. However, concentrations of metals in deployed ribbed mussels were similar to those measured 

in the non-deployed control mussels. ercury was not detected in control mussels but was detected in 

one of the two samples off Goss Cove at a concentration of 1.6 mg/kg eight. enthic community 
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ses included measures of taxa richness, total number of individuals, diversi indices, indicator 

species identi~cation, similarity indices, and statistical analyses. The results of the benthic 

macroi~ve~ebrate study indicated that, in general, the benthic communi 

that in the upstream and do nstream samples. 

Due to the potential for ecological risks displayed by some analyses in the risk assessment, a 

supplementary ecological investigation as performed as part of the Phase II RI, which focused on the 

Thames River closer to the base. The supplemental investigation consisted of surface 

sediment sampling, toxici tests with Ampelisca and Lepfocheirus, modeling of potential risks to the 

herring gull and double-creste cormorant, and acid volatile sulfide/simultaneously-extracted metals 

) analysis of sediments. Data from the initial surface ter and sediment sampling 

ith data from the supplemental investigation to identify surface ter and sediment COCs for 

aximum concentrations of contaminants in surface ter and sediment at each 

individual sampling location ere compared to benchmarks. The exception was for three sediment 

sampling locations that re sampled during both portions of the Phase II RI. In that instance, average 

concentrations from those three samples were also used to identify CO&. It should also be noted that 

since the detection limits of a number of organic sediment contaminants were greater than their respective 

benchmark values, the detection limits served as representative concentrations. 

Some exceedances of benchmark values were observed in surface n particular, 

cadmium exceeded its benchmark value near Goss Cove, and endrin aldehyde exceeded its benchmark 

value in one surface water sample near the Lower Subase. For sediment sampling locations near the 

Lower Subase, 4,4’-D T, 4,4’-DDE, 4,4’-DDD at all locations and acenapthene and flourene at some 

locations ere retained as CO&, but only since their detection limits exceeded benchmark values. 

aximum concentrations of several metals and PAHs exceeded ER-L values at a number of sampling 

sites near the Lower Subase. Yet exceedances of ER- values were sporadic, as mentioned above. 

sampling location T4SD2, the average concentrations of several metals and lindane exceeded 

conservative benchmark values. 

onetheless, sediments from only one sampling location near the Lower Subase (i.e., EC-SDT 

exhibited toxicity to Ampelisca. No sediments from sampling locations in the Thames River exhi 

toxicity to Lepfocheirus. AVS concentrations exceeded semi-extractable metals concentrations at all 

locations. In addition, the concentrations of SE at each station ere significantly less than zero, 

indicating decreased bioavailability of five cationic metals (cadmium, copper, nickel, lead, and zinc). 

These results also suggest that contaminants, or the sediment physical characteristics, other than these 

five metals are responsible for the toxicity exhibited by Ampelisca. 
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As mentioned above, modeling of potential chronic risks to the cormorant and herring gull was also 

performed. Potential exposure pathways included consumption of contaminated shellfish and sediment 

gull and cormorant. Both maximum and average concentrations ere used in the model. 

or the cormorant, zinc, mercury, boron, and copper were the major contributors to risk using maximum 

ith a total HI of 1.3x10*. The average concentration Hl was 2.1~10’. For the herring 

gull, zinc, mercury, 4,4’-DDE, and 4,4’-DDD were the major contributors to risk for the maximum 

concentration scenario, ith a total HI of 1.6~10’; the average concentration I for the herring gull was 

2.7x 10’. Although the chronic HI values indicated potential risks to these receptors, potential risks are 

most likely much lo er due to the use of several conservative assumptions in the models. In particular, 

the receptors ere assumed to forage 100% of the time in the river near the Lower Subase, hile the 

Lower Subase comprises only a fraction of the home range of these receptors. The were assumed to 

forage exclusively on contaminated shellfish, which are known to bioaccumulate contaminants. Although 

the HI values cannot be completely dismissed because of these conservative assumptions, again, it is 

iikely that potential risks are markedly lower. 

For the reasons described above, and taking into account the results of the,other studies performed on the 

Thames River described earlier, the Phase II RI ecological risk assessment concluded that, 

possible exception of the Lower Subase area, potential risks to ecological receptors from Thames River 

contaminants are relatively I Potential risks to benthic receptors, primarily shellfish near the Lower 

Subase, are the only potential risks that appear to be significant enough to require further characterization. 

Surface water analytical data for the Thames River were compared to Connecticut ater uali 

Standards (CTDEP, 1992) for human health, which are similar to Federal Ambient ter Quality Criteria 

(AWQC). Trichloroethane (detected in the upstream sample location only) and mercury 

maximum concentrations exceeding the state AWQC for the consumption of organisms and/or water and 

organisms in shallow and deep surface water. Note that mercury did not exceed risk-based screening 

criteria for tap water ingestion and was therefore not identified as a COC in the baseline human health risk 

assessment. For aquatic life, lead and mercury detections exceeded freshwater standards and cadmium 

and mercury concentrations exceeded saltwater standards. o qualitative assessment of sediment was 

performed, since direct exposure to sediment by humans is not expected to occur because of the depth of 

the river. 
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The general decision tree for the evaluation of sites is provided in Figure l-3. The evaluation of data using 

this decision tree for the Thames River is as follows: 

Existing data have been collected and evaluated. information describing the site, previous 

investigations, and physical characteristics of the Thames River are provided in Sections 2.1, 2.2 

and 2.3, respectively. The nature and extent of contamination and COPC screening are described 

Based on the existing data, potential threats to human health and the environment ere identified for 

iver, but none of the threats were considered imminent. The potential risks to humans 

ere mainly due to ingestion of shellfish/finfish and were not considered imminent because 

individuals are not permi ed to harvest shellfish in the area and there are no licensed recreational 

shellfishing areas in the Thames River. The potential risks to ecological receptors were mainly 

associated with macroinvertebrates. The risks were not considered imminent because only two 

areas of the river (Zone 7 and DR 0) showed high risks, only o chemicals contributed to the risks 

and very conservative assumptions were made for conducting the ecological risk assessment. 

The potential for contaminant fate and transport has been described, adine human health and 

ecological risk assessments have been conducted, and data have been compared to CTDEP 

Standards. 

Contamination in the Thames River in the vicinity of the Lower Subase has not been fully 

characterized; however, available information indicates that contamination in the river may have 

come from activities and contamination at the Lower Subase. Sources of contamination may still be 

present at the Lower Subase. Potential risks to human health and the environment from exposure to 

contaminants in the Thames River have been identified. 

Further actions are required for the Thames River in the vicinity of the Lower Subase as discussed 

in Section 2.6. 

The Phase II RI provided recommendations for the Thames River. Based on the Phase II RI, 

contamination was identified in the Thames River in the vicinity of the Lo er Subase. Other areas of the 
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Thames River along had chemical concentrations similar to upgradient and do 

locations. Only the area near the Lo er Subase showed elevated chemical concentrations. Further 

characterization of the Thames River in the vicinity of the Lower Subase was therefore recommended. It 

as recommended that the characterization focus on sediment sampling for SVOC$ to define the nature 

nt of sediment contamination along the Lo as also noted that additional 

characterization of the potential impacts to the shellfish communi in the vicinity of the Lower Subase may 

be required. These recommendations are supported by the following: 

ions of SVOCs, particularly PAHs, in sediments were noted to increase in the vicinity of 

the Lower Subase compared to upstream and downstream locations. Also SVOCs 

caged ribbed mussel samples located adjacent to the L er Subase at concentrations above the 

caged ribbed mussel control sample concentrations. PAHs were also detected in a native blue 

mussel sample which as collected adjacent to the Lower Subase. 

In general, with the exception of a pesticide (endrin aldehyde at 0.14 pg/L), no other organic 

compounds were detected in surface water in the vicinity of the Lower Subase. 

The results of the ecological risk assessment indicate that the Thames 

presents a minimal potential risk to ecological receptors. Shellfish adjacent to the Lower Subase are 

the only ecological receptors that may require further characterization. 

Although human health risks associated with ingestion of shellfish exceeded the USEPA target risk 

range, recreational shellfishing has been closed as a result of fecal bacterial contamination. In 

addition, there are no commercial shellfish beds located in proximity to . The features of 

the river by the Lower Subase (steep bank, depth, tidal flow, industrialized nature of the river) 

preclude human contact with sediments. 

Human health risks associated with ingestion of finfish slightly exceeded ( 1=1.2) the USEPA 

acceptable level (HI=l.O). This minor exceedance resulted from the maximum concentration (i.e., 

the concentration used for the RME scenario) of one chemical (cadmium), and further 

characterization of finfish is not warranted. This conclusion is based on the following information: 

the HI for the GTE scenario was below 1 .O; the maximum fish-tissue concentration used for the 

scenario was estimated from chemical concentrations measured in surface water, which may not 

approximate true fish-tissue concentrations; and the exposure parameters used ere very 

conservative. 
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It is further recommended that because activities and contamination at the Lower Subase have been 

identified as the likely source of contamination in the Thames River adjacent to the Lower Subase, 

remedial actions to remove the source(s) of contamination or to minimize contaminant migration/exposure 

pathways be conducted. Remedial actions for source areas could occur as part of any action conducted 

for the separate zones the Lower Subase. Therefore, it is necessary to coordinate characterization 

of contaminated sedim th source area investigations. Sampling of sediment along the shore of the 

zones within the Lo se where significant soil or groundwater contamination has been identified is 

recommended to clearly identify whether this contamination has migrated to the Thames River. 

Characterization of the nature and extent of contaminated sediment will provide information to link the 

contamination to particular source areas. 

It is believed that additional surface ater sampling in the Thames River would not provide conclusive 

evidence of contaminant migration from the Lower Subase for the following reasons: 

iiistorically, there have been limited, discrete discharges of petroleum from the Lower Subase 

groundwater to the Thames River and these have occurred only during warm weather, a low 

groundwater table and low tide. 

A single round of surface water measurements (i.e., a “snap shot”) is unlikely to detect a discrete 

release of contaminants. 

The Navy has limited migration of the petroleum released to the Thames River using buoys and 

collected it using adsorbent material. In addition, preferential flow pathways were blocked to eliminate 

further migration of the petroleum to the Thames River. 

b Surface water sampling results would be inconclusive due to the dilution and tidal flushing of the 

Thames River. 
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Frequency 
(1) 

Range of 
Detections 

Range of 
~on~et~~ 

werage Location of 
aximum 

Human Health 
ecological 
en~hrn~~ 
Value (6) 

- Not available or not applicable. 

(1) lndudes data from the following samples: GSWIB-DISS and ISWIB-DISS. 

(2) For residential tap water ingestion, based on current EPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Connecticut Water Quality Standards, 1992. 

(4) Ambient Water Quality Criteria (USEPA, 1986). 

(5) Background concentrations established using data taken from USGS Water Supply Paper 2254 ‘Study and Interpretation of the Chemical Characteristics of Natural WateT (Hem, 1985). 

(6) Benchmark value used to identify Ecological Contaminants of Potential Concern. 

(7) Contaminant of Potential Concern; A Yes (Y) indicates that the maximum detection exceeds one or more criteria; 

a No(N) indicates that the maximum does not exceed any of the criteria. 

(8) ACQUIRE (USEPA, 1995). 

(9) Trivalent chromiumlhexavalent chromium. 

(10) Criteria not available or chemical not toxic to receptor. 

(11) Chronic Aquatic Life Criteria for hexavalent chromium, Connecticut Water Quality Standards, January 1992. 

(12) Exceeds background only. 



PC 
ILT 

Average Locationof 1 

1 191000 -261000 1 - I 225000 I 8SWlB I 

Crulitm? I I i7nnn _ fi73-m 

IVanadium 1 3/7 1 5-6.9 

- Not availabe or not applicable. 

(1) lndudes data from the following samples: 6SWlB, ISWlB, T3SWlAB, T3SWlBB, TJSWIBB-D, T3SW2B, and T3SW3B. 

(2) For residential tap water ingestion, based on current EPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Connecticut Water Quality St&dards, 1992. 

(4) Ambient Water Quality Criteria (USEPA, 1986). 

(5) Background concentrations established using data taken from USGS Water Supply Paper 2254 “Study and Interpretation of the Chemical Characteristics of Natural Water” (Hem, 1985). 

(6) Benchmark value used to identify Ecological Contaminants of Potential Concern. 

(7) Contaminant of Potential Concern; A Yes (Y) indicates that the maximum detection exceeds one or more criteria; 

a No(N) indicates that the maximum does not exceed any of the criteria. 

(8) Chmnicvalue taken from ECOTOX (USEPA, 1995). 

(9) Criteria not available or chemical not toxic to receptor. 

(10) Federal CAWQC. 

(11) Exceeds background only. 

Qot appmpdate for COPC screening. 



IManoanese 

IPotassium I 414 1 183000 - 289000 

IVanadium I 214 I 5.6-5.8 

Range of 
~ond@te~~ 

verge 

1 24.1 

- Not available or not applicable. 

(1) lndudes data From the Following samples: GSWIS-DISS, 8SW1SDISS T3SWlASDISS and T3SWiASDISS-D. 

(2) For residential tap water ingestion, based on current EPA Region III guidance (USEPA Region Ill, May 10,1996). 

(3) Connecticut Water Quality Standards, 1992. 

(4) Ambient Water Qualii Criteria (USEPA, 1986). 

(5) Background concentrations established using data taken From USGS Water Supply Paper 2254 “Study and Interpretation of the Chemiwt Characteristics of Natural Watef (Rem, 1985). 

(6) Benchmark value used to identiFy Ecological Contaminants of Potential Conoem. 

(7) Contaminant of Potential Concern; A Yes (Y) indicates that the maximum detection exceeds one or more criteria; 

a No (N) indicates that the maximum does not exceed any of the criteria or there was no criteria available. 

(8) Federal CAWQC. 

(9) ACQUIRE (USEPA, 1995). 

(10) Trivalent chromiumlhexavalent chromium. 

(11) Criteria not available or chemical not toxic to receptor. 

(12) Chronic Aquatic Life Criteria For hexavalent chromium, Connecticut Water Quality Standards, January 1992. 

(13) Exceeds background only. 



Frequency Range of 
(1) Detections 

Range of Average 
~ondete~ 

cation of 
aximum 

ILead I 318 I l-I.5 2.5 I T3SWlAS I 

1 818 1 128000 - 575000 1 

IMGe 1 818 1 16.7 - 148 1 

- Not available or Not applimble. (u 
is ? (1) Includes data from the following samples: GSWlS, 8SWIS, T3SWlAS, TJSWIAS-D, TJSWIBS, T3SWlS, T3SW2S, and T3SW3S. 3- 0 

a (2) For residential tap water ingestion, based on curmt EPA Region Ill guidance (USEPA Region Ill, May 10,1996). 
8 

gs 

(3) Connecticut Water Quality Standards, 1992. 4-a , 

(4) Ambient Water Quality Criteria (USEPA, 1986). 

I” Background concentrations established using data taken From USGS Water Supply Paper 2254 ‘Sbldv and interpretation of the Chemical Characteristics of Natural Watef (Hem, 1985). 
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Frequency 

(1) 

v.vv-” “.“YL 



T -5 



oundconcentrationse 
minants in Sediments from 

(3) ark values for organ& are sample locatio c benchmarks based on equilibrium partitioning (Eq 
c total organic carbon and benchmark for su ter. Range indicates organic parameter was detect 

location. Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, e 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 

No (N) indicates that the maximum does not exceed any of the criteria. 

(5) a not available. 
Y 
iz 

(6) ngton State Department of Ecology (1994). 

(7) Naturally occurring chemical, not considered for ning. 

(8) Acid Volatile Sulfide/Simultaneously Extracted Metal. 

ate for CQPC screening. 

a 



T 

I APi I ni7.n48 I n 75 I TX04 i 





-No 

(1) ‘ng samples: ~~~3SD4~2, T3SD4, T4SD 

(2) trations established using ical Effects of Toxic 
diments from Long Island 

(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 
specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detected at more than one 
sample location. Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et. al., 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria. 

(5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 

a&ally occurring chemical not considered for screening. 

d Volatile Sul~de/Simultaneously Extracted Metal. 
(9) OME, 1988. 
(16) Not approp~ate for COPC screening. 



-I- 2-1 

0.063-0.082 
0.18-0.25 
n 

_.-__ 
4.2 - 32.3 
5.44 - 41.8 
9.54 - 73.3 
lQ3-IAR 

0.24-0.41 
0.43-1.7 
n .a-~ i 

I 0. I EC-SD-I-R02 I 

I N I 



8 
8 
8 
5 

T 2-7 



- Not available or not applicable. 
(4) Includes data from the following samples: ~C-SD~~O2-~2, T3SD3, f4SD3, 
(2) Background concentrations established using 

Contaminants in Sediments from Long Island 
(3) Benchmark values for organ& are sample lo 

specific total organic carbon and benchmark 
sample location. Except as indicated, bench 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria. 

’ (5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 
(7) Nautrally occurring chemical not considered for screening. 
(8) Acid Volatile Sulfide/Simultaneously Extracted Metal. 
(9) OME, 1988. 
(10) Not appropriate for COPC screening. 



IRen7ofalnvrene 

Benzo(a)anthracene 
--..-_ - .-.._ I I 

_._- I -.-- -- -- . . .- 

Benzofblfluoranthene I 111 I 0.72 I 0 72 FC-SDTRI) 

khrvsene I 111 1 0.78 1 - I 0.78 1 EC-SDTF 
IDibenzo(a,hlanthracene I l/l 1 0.18 1 - I 0.18 I EC-SDTROB r 

IBetvllium I 111 I 1.1 I - 1.1 I EC-SDTR03 1 3 
I Boron I 111 1 62.6 1 - 63 I EC-SDTR03 1 100 I 



. 

- Not available or not applicable. 
(1) Includes data from sample EC-SDTR03-02. 

(2) Background concentrations established using NOAA Technical Mem 
Contaminants in Sediments from Long Island Sound and Environs,” 

80, “Biological Effects of Toxic 



(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 
specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detec 
sample location. Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et. al., 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria. 

(5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening. 
(8) Acid Volatile Sulfide/Simultaneously Extracted Metal. 
(9) OME, 1988. 
(10) Not appropriate for COPC screening 



mivol 
IArPnnnhthvlrxw 

0.25 



- Not available or not applicable. 
(1) Includes data from sample Cl. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCRA80, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 
(3) Benchmark values for organics are sample location-specific benchmarks for sediment sample ECSDTR04 which was located in close 

proximity to Cl-Pier 17 North (ECSDTR04 has since been excavated). The benchmarks were calculated based on equilibrium 
partitioning (EqP) using sample location-specific total organic carbon and benchmark for surface water. Range indicates organic 
parameter was detected at more than one sample location (see footnote 1). Except as indicated, benchmarks for inorganics are the 
effects range-low (ER-L) from Long et. al., 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria. 

(5) Criteria not available. 
(6) Not appropriate for COPC screening. 
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meter 
:ion of 

Manaanese 

IPotassium 

111 I 31.2 I - t 31.2 1 EC-SDTR05 1 
I 111 I 5010 I - I 5010 I EC-SDTR05 1 

- Not available or not applicable. 
(1) Includes data from sample EC-SDTROS-02. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCRA80, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 



(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 
specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detected at more than one 

sample location. Except as indicated, benchmarks for inorganic-s are the effects range-low (ER-L) from Long, et. al., 1995. 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 

No (N) indicates that the maximum does not exceed any of the criteria. 
(5) Criteria not available. 

(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening. 
(8) Acid Volatile SultidelSimultaneously Extracted Metal. 
(9) OME, 1988. 
(10) Not appropriate for COPC screening 



E: 
8 
8 
?i 

- I 379-461 I N I 



I Y I 

I N (71 

I N I 



- Not available or not applicable. 
(1) Includes data from the following samples: EC-T4SD2-02, T3SD2, T4SD2, and T5SD2. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCR480, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 
(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 

specific total organic carbon and benchmark for surface water Range indicates organic parameter was detected at more than one 
sample location Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et. al., 1995. 

(4) Contaminant of Potential Concern, Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the critena 

(5) Criteria not available 
(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening 
(8) Acid Volatile Sulfide/Simultaneously Extracted Metal. 
(9) OME, 1988. 
(10) Not appropriate for COPC screening. 
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IThallium I 112 I 2.3 1 2 I 1.7 I EC-SDTROG I - - I Y 15) 
IVanadium I 2l2 1 49.6-54.1 1 - 52 I EC-SDTROG I 130 I - 1 N 

- Not available or not applicable. 
(1) Includes data from samples EC-SDTROG-02 and DUQ-07. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCRA80, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 



T 

(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 
specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detected at more than one 
sample location. Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et. al., 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria. 

(5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening. 
(8) Acid Volatile Sulfide/Simultaneously Extracted Metal. 

(9) OME, 1988. 
(10) Not appropriate for COPC screening 
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822 - 1530 I N I 



a 

0 

% 
0 

I I 

I EC-T3SDl I - I N flOl I 



TA -13 

1 Not available or not aodcable. 
(4) Includes data from the following samples: EC-T3SDl-02, T3SD1, T3SDi-D, and T5SD‘l. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCRA80, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 
(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 

specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detected at more than one 
sample location. Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et. al., 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; 
No (N) indicates that the maximum does not exceed any of the criteria 

(5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening. 
(8) Acid Volatile SulticelSimultaneously Extracted Metal. 
(9) OME, 1988. 
(10) Not appropriate for COPC screening. 



TA 

round (2) 

IBenzo(kHluoranthene 
Carbazole 
Chwsene 

I 112 I 0076 I 1.6 I 0.44 I 
717 I I 

Indeno(l,2,3-cd)pyn 



TA 

- Not available or not applicable. 
(1) Includes data from the following samples: T2SDl and T2SD2. 
(2) Background concentrations established using NOAA Technical Memorandum NOS OCRA80, “Biological Effects of Toxic 

Contaminants in Sediments from Long Island Sound and Environs,” NOAA, 1994. 
(3) Benchmark values for organics are sample location-specific benchmarks based on equilibrium partitioning (EqP) using sample 

location-specific total organic carbon and benchmark for surface water. Range indicates organic parameter was detected at more than one 
sample location, Except as indicated, benchmarks for inorganics are the effects range-low (ER-L) from Long, et, al., 1995. 



TICUT 

_-. 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more criteria; , 

No (N) indicates that the maximum does not exceed any of the criteria. 
(5) Criteria not available. 
(6) Washington State Department of Ecology (1994). 
(7) Naturally occurring chemical, not considered for screening. 
(8) OME, 1988. 
(9) Not appropriate for COPC screening. 



a 
13 
8 

IAcetone I 419 0.075- 0.17 0.1 - 0.48 0.127 1 CMU4 1 
I Benzene I IO/II I 0.002-0.012 I 0.01 I 0.005 I CMUP 1 

12-Methvbhenol I 1111 I 0.044 I 0.33 I 0.154 I CMU3 I 

IPhenanthrene I 1111 I 0.092 I 0.33 F 0.158 CMU3 
I Pvrene I 4111 I 0.017-0.73 I 0.33 -0.122 I CMU3 I 

esticicie s lmolkal 
14.4’-DDD I 1111 I 0.0033 I 0.0033 I 0.002 I MU-C I 



I 11111 1 . 4.6-12 I 8.02 CMUI I 

- Not available or not applicable. 
(1) Includes data from the following samples: CMUI, CMUl-R, CMUP, CMUZR, CMU3, CMU4, CMU4-R, CMU5 

CMUSR, MU-C, MU-and CD. 
(2) Not evaluated for COPC selection because species is not typically harvested commercially for consumption. 



IGamma-Chlordane 
IHeotachlor I 616 I 0.002 - O.O( 

etals Imalkal 
IAluminum 

.I0 I 26.7 1 MU-6 

i6 I MU1 I 

- Not available or not applicable. 



EL PLE 

(1) Includes data from the following samples: MU-4, MU-5 MU-6, MUI, MU& and MU3. 
(2) Not evaluated for COPC selection because species is not typically harvested commercially for consumption. 



- Not available or not applicable. 
(1) Includes data from the following samples: BVOl, BV02, BV03, BV03-D, and BV04. 
(2) For FinfishlShellfish ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, October, 1995). 
(3) Contaminant of Potential Concern; A Yes (Y) indicates that the maximum detection exceeds the screening criteria; 

A No (N) indicates that the maximum does not exceed the screening criteria or there was no criteria available, 
(4) No criteria available. 



etals fmalka) 
[Arsenic I 313 4.1-6.7 1 I 5.37 I BVC2 I 

- Not available or not applicable. 
(1) Includes data from the following samples: BVCI, BVC2, and BVC3. 
(2) For FinfishlShellfish ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, October, 1995). 
(3) Contaminant of Potential Concern; A Yes (Y) indicates that the maximum detection exceeds the screening criteria; 

A No (N) indicates that the maximum does not exceed the screening criteria or there was no criteria available. 

(4) No criteria available. 
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ENvlRONMENTAL ASSESSMENT REPORTFOR 

PIER17 FIEPLACEMENT (SEPTEMBER, ,994) 
. IS% SAMPLING STATIONS [SUBSURFACE) 

(SEE FIGURE 26 FOR EXPLANATION) 

o 199d SAMPLING STATIONS (SURFACE) 
(SEE FIGURE 24 FOR EXPLANATION) 

FINAL ENWRONMENTAL IMPACT STATEENT FOR SEAWOLF 

CLASS SLBMPSIINE HOMEPORTING (AUGUST, 1996) 

l ,990 SAMPLING STATIONS 

* ,991 SAMPLING STATIONS 

* ,694 SAMPLING STATIONS 

* WS5 SAMPLING STAllONS 

IFJGINAL PHASE II F11 REPORT 
0 ,993 SAMPLING STAi-IONs 

UPPLEMENTAL FVIASE II M SAMPUNG BFORT 
n 1995 SAMPLING STAllONS 
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Zone 1 extends from Darter Road (just south of Building 89) to the south side of Cowina 

shows the sites included in Zone 1 and the limits of the zone. Site 10 - Fuel Storage Tanks and Tank 54- 

H, and Site 11 - Power Plant Oil Tanks are included in Zone 1. The Building 89 LIST Site is located 

directly adjacent to Zone 1 and is considered as a Zone 1 Site in this report even though it falls outside the 

zone boundary. Fuel oil distribution lines and steam, condensate, and electrical ducts are also located 

within Zone 1. 

Five concrete underground storage tanks, located southwest of Building ‘107, ere placed in service 

during World r II. Three of the tanks (E, F, and G) had 125,000-gallon capacities and 

store diesel fuel from 1942 to 1987. Tanks M and L were used to store lubrication and hydraulic oils from 

1954 to 1989; each had a 25,000-gallon capacity. A sixth tank (Tank 54-H) was located adjacent to and 

north of Tank E. This tank had a 30,000-gallon capacity and was used as a reclamation tank for the other 

five tanks. Tanks E, F and G were decommissioned in 1987. Tank 54-H has also been decommissioned. 

Tanks K and L were decommissioned in 1989 and new steel tanks have been installed ithin the shells of 

these two tanks. 

Four underground tanks (A, B, C, and D) were located adjacent to and east of the power plant 

(Building 29), each with 17b,OOO-gallon capacity. Tanks A and B were used to store o. 8 fuel oil, which 

was pumped from the tank farm at the south end of NSB-NLON. Tank C was used to store diesel oil, and 

Tank D was used to store waste oil generated by the bilge water oil recovery system at the power plant. 

The tanks have been in place since orld War II. Past oil leakage was apparent when the old tanks were 

cleaned; however, the old tanks were repaired and are now used as containment structures for three 

150,000-gallons steel tanks. 

059606/P 3-1 CT0 0260 
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nderground Storage Tank ( installed adjacent to the south 

er motors operated 

constructed of lined steel and had a capacity of 3,000 gallons. The 

ground surface. ecause of the shallow groundwater (approximately 7 feet below ground 

surface) in the vicinity, the tank as attached to a concrete tie-down pad ith steel tie downs to prevent 

flotation. The tank was tested ice; once in 4992 when the tightness testing results ere inconclusive 

and once in 4 993 hen the tank failed tightness testing. The tank as drained of its contents and, in early 

4994, the tank and the associated pipi xcavated and removed from the site. Post excavation 

s conducted by ~allibu~on 

Fuel oil distribution lines and utility ducts and trenches run through Zone 4. Descriptions of the distribution 

lines and utility ducts and’ trenches are provided in Sections 4.2.4.3 and 4.2. , respectively. The 

locations of the distribution lines and utility ducts are sh 

ing investigations were conducted at Zone 1 and are discussed in the subsections 

Oil Contamination of Groundwater at Subase ( 

Final initial Assessment Study (Envirodyne, 1983) 

Final Site Investigation of Subsurface Oil Contamination ( hran, 4 987) 

Hydrogeologic Investigation UST OT-4, OT-7, OT-8, OT-9, and Tank 54- 

Phase I Remedial Investigation (Atlantic, 4 992) 

Site Characterization Report for OT-40, Building 325, and Building B-89 (H 

Site Investigation Report for Tank Farm Investigation (B&R Environmental, 4996b) 

Phase II Remedial Investigation (B&R Environmental, 4996a) 

In 4979, the Navy Environmental Support Office (NESO) conducted a study to identify the source and 

extent of oil found in soils along the Thames River at three sites on the Lower Subase. The three sites are 

Building 29 Power Plant Oil Tanks (Site 14), Building 4071345 Fuel Storage Tanks (Site 40), and 
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79 ste Oil Pit (Site 113). ESQ drilled a total of 12 soil borings and installed piezometers in each soil 

boring. Soil samples collected from each boring were analyzed for oil content. Groundwater samples 

were collected from each piezometer to check for the presence of oil and, where present, to measure 

product thickness. 

ere installed during this study at Zone 1 ( ES02, 3, 4, and 7). One 

boring/piezometer, ES01 , was installed just north of Zone 1. Sample locations are shown on Figure 3-1. 

Oil and grease content in soils ranged from 400 ppm to 32,900 ppm. Oil content in groundwater samples 

ranged from 20 ppm to 670 ppm. The study found oil extending toward the Thames River near the Power 

Plant Oil Tanks (Site 11). Significant contamination as not detected at 

however, the report recommended monitoring of groun ater around Building 107. 

In 1982, Envirodyne Engineers, Inc. performed an Initial Assessment Study (IAS) at 

avy Assessments and Control of Installation Pollutants ( ACIP) program. The purpose of this study 

and evaluate past waste disposal practices and to assess the potential for environmental 

impacts. Envirodyne reviewed installation records, interviewed long-term and former employees, toured 

the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at as having contained hazardous material; 

located within Zone 1 (Sites 10 and 11). The IAS concluded that there was some measurable leakage 

from the tanks at Site 10 and recommended monitoring of the tank levels to see if the tanks were leaking. 

For Site 11, the report concluded that there was leakage from the tanks and the petroleum had migrated 

to groundwater, into the steam, and fuel pipeline tunnels and underground vaults. The IAS recommended 

replacing the tanks at Site ‘11 and implementing oil recovery. 

In 1987, Wehran Engineering Corporation completed an investigation to identify and delineate the sources 

of heavy oils in the subsurface of the Lower Subase (Sites 10, 11, and 13). Activities during the 

investigation included collecting soil samples from soil borings, oil samples from manholes and trenches, 

and groundwater samples from monitoring wells. These samples were tested to identify the type, degree 

of weathering, and general concentrations of oil contamination at the three sites. One oil sample ( 

and one groundwater sample from an existing monitoring well ( re collected in Zone 1. Soil 

borings and groundwater monitoring wells were not installed in Zone 1 as part of this investigation. 
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ehran identified one area ithin Zone 1 that was contaminated with heavy oil. This area, electrical 

conduits and manholes along Corvina Road, contained a mixture of hran 

recommended that further revi of the operation and distribution of oil in Building 29 be conducted. 

In 1989, Fuss & 0’ eill, Inc. conducted a hydrogeologic investigation of 

one at the tank farm located south of the Lower Subase (OT-4, OT-7, QT-8, and OT-9) and the other in 

Zone 1 (Tank 54- er Subase. The study as initiated as a result of subsurface soil 

contamination encountered during construction activities in the 0 areas. ur monitoring 

wells (FO ere installed around Tank 54-H. Soil sample ected from each 

ell and field screened with an organic vapor monitor (OVA). Ground ater samples from each of the 

monitoring ere analyzed by a laboratory for volatile aromatic hydrocarbons and scanned for 

petroleum products. 

o. 2 fuel oil was detected in monitoring ells at Tank 54-H ranging in concentrations from 21 mg/L to 

1100 mg/L. In addition, I concentrations (less than 15 us/L) of benzene and xylene were detected in 

FO eill concluded that petroleum contamination had impacted grou~dwater in the area. 

An investigation of 1 ‘I sites was completed at by Atlantic ~flviro~mental Services, Inc., from 

1990 through 1992. One site, identified as the Lower Subase - Site 13, included the area represented 

Zones ‘I through 

The Lower Subase Phase I field investigation consisted of a utility manhole inspection and waterfront 

bulkhead inspection for evidence of contamination sources. Also included ere a soil gas survey, test 

boring completion, monitoring well installation, and soil and groundwater sampling. 

During the utility manhole inspection, manhole covers were removed and inspected for visual evidence of 

oil. Four areas of significant petroleum accumulation were observed during the manhole inspection. One 

of these areas, three manholes west of Building 29 (the power plant), as located within Zone 1. Possible 

sources for the accumulation ere noted as previous product releases from underground fuel lines or 

storage tank leaks. o evidence of petroleum contamination as noted along the fuel oil lines which run 
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along Corvina Road. The report indicated that there was no evidence of an ongoing release; the 

petroleum contamination appeared to be related to previous releases. 

Inspection of the waterfront bul head was conducted from a boat during low tide. Seeps or sheens have 

been historically observed at the aterfront near the power plant; however, no oil seeps or sheens or 

evidence of such were observed anywhere along the waterfront at the Lo er Subase during the 

inspection. 

A shallow soil gas survey (at depths of 12 to 18 inches) was also conducted ithin Zones 1 through 4. 

The results for Zone I indicated lo concentrations of VOCs on the lding 29, near the 

three manholes, high concentrations of VOCs in an area south of concentrations of 

WCs near the uilding 29 storage tanks. These areas ere further characterized by the subsurface 

investigation. 

Eight borings, converted to monitoring wells, were installed within Zone 1 (13 through 5 and 13 

through 9) and are shown on Figure 3-l. A previously installed well ( s also sampled during 

the Phase I RI. Soil and groundwater samples collected from the monitoring wells were analyzed for 

VOCs, inorganics, TPH, and fluorescence. 

Based on TPH and fluorescence soil analysis, the report indicated that o. 2 fuel oil and lubricating oil 

have leaked from USTs near Building 29 and 107. Since underground storage tanks and fuel lines have 

been replaced, ongoing releases were believed to have been predominately corrected. easurable free 

product was only detected in 13 W5, at a thickness of less than l/l6 inch. The oil as bailed from this 

well and an oil layer was not evident 3 hours later. 

Halliburton NUS conducted site investigations at OT-10, Building 325, and Building 89 in 1994 to 

determine whether the USTs at these sites had impacted the surrounding soil and groundwater. The UST 

(Tank ZOl) at Building 89 is included within Zone 1. In June 1994, &G Associates removed the tank. 

Field activities were performed by Halliburton NUS to assess the quality of soil in the vicinity of the tank to 

support permanent closure of the tank site. Three soil samples were collected from the tank excavation 

by Halliburton NUS and analyzed for TPH and benzene, toluene, ethylbenzene and xylenes (BTEX). One 

of these samples was also analyzed for Target Compound List (TCL) VOCs and SVOCs, Target Analyte 

List (TAL) inorganics plus boron, and TCLP characterization. &G Associates also collected two soil 

samples, one from the tank excavation and one from the excavated material, and one groundwater 
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sample. The samples collected by &G Associates were analyzed for lead, TP and aromatic volatiles. 

In addition, the soil samples ere analyzed for TCLP characterization. 

At Building 89 the detections in the soil samples were bel CTDEP cleanup standards. Although l-PI-1 

exceeded CTDEP ground ter standards, the results were inconclusive because the sampling and 

analysis protocols used b ere questionable. Although groundwater in the vicinity of 

Building 89 may have been impacted by petroleum related to the tank, it as mmnmended that no further 

action be taken as part of the tank closure and that groundwater be addressed as part of the Phase II 

investigation. 

Environmental conducted an investigation in 1995 of the UST farm along Crystal Lake 

primary objectives of the investigation e extent of soil and ground ater contamination 

from the UST farm, evaluate the impact of the UST farm on the storm ter discharge, and recommend 

remedial alternatives, if needed. As part of the tank farm investigation, underground pipelines from the 

fuel loading dock (Pier 1) throughout a portion of the Lower Subase (Zones ‘I through 4) and the gate 

uilding 322) to tanks ithin the tank farm were investigated. Soil samples were collected along 

the new and old diesel underground pipelines at approximately 100-foot intervals. The samples 

analyzed for TP o. 6 fuel oil lines were not included as part of the investigation, as they are 

installed within concrete lined trenches, which would prevent or minimize any potential soil and 

ater impact from leaks. Seven samples were collected within Zone 1 (GS-25L, GS-26L, GS-28L 

through GS-32L). TPH was detected in all the samples collected in Zone 1 (up to a maximum of 

26,800 mg/kg); however, the TPH contamination is suspected to be associated ith the USTs located at 

Building 29 and not a result of leaking pipelines. 

The report recommended that additional integrity inspections be performed to determine the locations of 

previous line leaks on the active and inactive product lines throughout the Lower Subase. In addition, a 

records review should be performed to identify previous leaks based on the results of line inspections and 

tightness tests. 

A Phase II RI at ‘I3 sites at LON was conducted by B&R Environmental. The Lower Subase was 

included in this investigation. Soil boring and groundwater well installation and soil and groundwater 

sampling at Zone 1 were conducted as part of the investigation. ine soil samples were collected from 
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five borings (13T 15 through 17, and 13 18) and were analyzed for lead, TPH, and TCLP 

metals. Four monitoring wells were installed (13 18 through 21) and ten gro ter samples were 

collected from new and existing monitoring wells 1 through 3, 13 8, 13 18 through 

The groundwater samples were analyzed for VOCs, SVOCs, metals (total and 

dissolved) and TPH. The data and results of the Phase II I are discussed as part of the nature and 

extent and data evaluation discussions in Sections 3.4 and 3.5, respectively. 

General physical characteristics of the Lower Subase are discussed in Section 1.3. Site-specific physical 

characteristics are discussed in the subsections following. 

Zone 1 is primarily paved or covered with buildings and the terrain slopes gently toward the Thames 

The Providence and rcester Railroad runs along the eastern border of the zone, while the Thames 

iver forms the western border of the zone. 

Zone 1 is located along the Thames River. No other significant surface water features are located within 

or adjacent to Zone 1 ith the exception of local storm sewers. Catch basins and storms sewers in 

Zone 1 are shown on Figure 3-1. From the drawing, it can be seen that the storm sewer along Corvina 

oad discharges into the Thames River. This storm sewer may act as a preferential contaminant 

migration pathway. 

The SCS soils map classifies the soil at Zone 1 as Urban Land. The USGS surficial geology map 

indicates that Zone 1 soil is artificial fill. Based on logs for borings installed during the Phase I and Phase 

II Rls, Zone 1 soil consists of 15 to 20 feet of sand and gravel with thin layers (up to 5 feet) of sand and 

silt. The sand and gravel is underlain by at least 1 to 10 feet of sand and silt. The depth of this layer is not 

known as borings were not installed to the bottom of this layer, 

edrock in Zone 1 is mapped as amacoke Formation on USGS bedrock maps. This was not confirmed 

by soil borings. 
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The depth to groundwater is approximately 10 feet. Groundwater generally flows west toward the Thames 

River. 

Soil and groundwater sampling was conducted at Zone 1 during the Phase I and Phase II Rls as well as 

other investigations as discussed in Section 3.2. The results of these investigations for soil and 

groundwater are presented in this section. In addition, the medium-specific COPC screening results are 

also summarized in this section. 

The analytical results and COPC screening results for Zone 1 soil are shown in Tables 3-l through 3-4. 

Tables 3-l and 3-2 summarize the analytical and COPC screening results for shallow soil (0 to 5 feet 

below ground surface) and deep soil (greater than 5 feet below ground surface), respectively. Tables 3-3 

and 3-4 summarize the TCLP and COPC screening results for shallow soil and deep soil, respectively. 

‘Background concentrations of inorganics in soil, used below for comparison purposes, 

the Background Concentrations of lnorganics in Soil Report (Atlantic, 1995b). 

Drawings 1 through 4 (back pocket) at the end of this report delineate total petroleum hydrocarbon (TPH) 

and lead concentrations in all zones, including Zone 1, being investigated as part of the Lower Subase RI. 

Drawings 1 and 2 depict TPH isoconcentration contours for shallow soil and deep soil, respectively, 

whereas Drawings 3 and 4 show lead isoconcentration contours in shallow soil and deep soil, 

respectively. Drawings 3 and 4 also show the lead concentration for any Thames River sediment samples 

collected adjacent to the Lower Subase. 

Five shallow soil samples were analyzed for lead, whereas only one shallow soil sample was analyzed for 

a full list of TCL metals. This sample was collected at the pipe chase at Tank ZOI near Building 89. 

Concentrations of metals in this shallow soil sample were similar to, although generally lower than, those 

found in deeper soils in Zone 1. Table 3-l indicates that 18 metals were detected in shallow soil at Zone 

1. Of these, the following LON background levels (Atlantic, 1995b) were exceeded: cadmium (0.24 

mg/kg); calcium (499 mg/kg); lead (17.5 mg/kg); silver (0.385 mg/kg); and sodium (20.5 mg/kg). Antimony, 
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beryllium, iron, and manganese concentrations in the shallow soils exceeded one or more screening 

levels. 

rawing 3 shows the distribution of lead in shallow soil within Zone 1. The contours indicate that shallow 

ithin this zone of the Lower Subase contain less than 100 mg/kg of lead. This drawing also 

indicates that all lead concentrations are ell below the CTDEP residential human health risk criteria of 

500 mg/kg and the 400 mg/kg OS R residential soil screening level. 

Lead concentrations measured in sediment samples taken from the Thames River are also provided on 

Drawing 3. The lead concentrations measured in the river sediments along Zone 1 (EC-SDTROS) are 

roughly ice the average concentrations measured in shallow Zone 1 soil. As discussed in Section 2, 

lead concentrations in the Thames River sediment, which exceed both background and benchmark 

values, could pose a risk to ecological receptors in the river. 

Table 3-3 indicates that five shall0 soil samples were collected for TCLP analysis and several metals 

including barium, cadmium, chromium, lead and selenium were detected in the leachates from shallow 

Zone 1 soil. l-lowever, only lead, at a maximum concentration of 194 ug/L, exceeded the CTDEP Pollutant 

obility Standard for GB classified groundwater (150 us/L). 

Table 3-1 indicates that three VOCs, fourteen SVOCs, and TPH were detected in the shallow Zone 1 soil. 

Six shallow soil samples were analyzed for TPH, but only one sample, collected at the pipe chase at 

Tank ZOl, was analyzed for VOCs and SVOCs. Of the three VOCs detected, only the concentration of 

methylene chloride at 0.015 mglkg exceeded one or more screening levels. Concentrations of 

fourteen SVOCs, benzo(a)anthracene at 0.14 mg/kg and benzo(a)pyrene at 0.13 mg/kg, exceeded one or 

more screening levels. TPH was detected in all but one of the shallow soil samples analyzed. Only the 

TPH concentration at 113TB17 (546 mg/kg) exceeded screening levels. This test boring is located 

northwest of Building 29 (between o existing fuel pipelines) and just north of Site 11 - Power Plant Oil 

Tanks, as shown on Drawing 1, which also shows isoconcentration contours of TPH. This small area of 

TPH contamination in the shallow Zone 1 soil exceeds the CTDEP residential human health risk criteria of 

500 mg/kg. However, this area of contamination is well below the industrial risk criteria of 2,500 mg/kg. 

Based on sample results, methylene chloride, benzo(a)anthracene, benzo(a)pyrene, and metals were 

identified as COP& for shallow Zone 1 soil at the pipe chase at Tank ZOI on the southwest side of 

Building 89. etals of potential concern include antimony, beryllium, iron, lead and manganese. TPH is 

the only COPC in shallow Zone ‘l soil outside the Tank ZOI pipe chase area. A small area of shallow soil 
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for TPH. 

est of Building 29 accounts for the exceedance of CTDEP human health risk screening levels 

Table 3-2 indicates that enty metals were detected in deep soil at Zone ‘I. Of these, the following 

background levels (Atlantic, 1995) were exceeded: arsenic (3.6 mg/kg); cadmium (0.24 mg/kg); 

99 mg/kg); copper (25.6 mg/kg); lead (17.5 mg/kg); mercury (0.05 mglkg); nickel (5.95 mglkg); 

potassium (2,580 mg/kg); silver (0.385 mg/kg); sodium (20.5 mg/kg); and zinc (31.3 mg/kg). Although 

thirteen deep soil samples were analyzed for lead, eight soil samples ere analyzed for other TCL metals. 

A majority of the maximum concentrations of metals were detected in samples collected from wells 

13 W5. Concentrations of metals in deep soil samples in Zone 1 ere similar to those found 

in other areas of the Lower Subase. Arsenic, beryllium, cadmium, iron, manganese, mercury, nickel, and 

silver concentrations in the deep soils exceeded one or more screening levels. 

Drawing 4 shows isoconcentration contours of lead concentrations measured in Zone 1 deep soils. It 

indicates that all deeper soil within Zone 1 of the Lower Subase contains less than 400 mglkg of lead 

(i.e., OSWER s oi screening level for residential land use) and also shows that all lead concentrations are I 

below the CTDEP residential human health risk criteria of 500 mg/kg. 

Table 34 indicates that three deep Zone 1 soil samples were collected for TCLP analysis and 

arsenic and selenium, were detected in the leachates from these soil samples. However, TCLP 

concentrations of these metals did not exceed any of the screening level criteria. 

Table 3-2 indicates that two VOCs and TPH were detected in the deeper Zone 1 soil. Twenty of 

enty-two deep soil samples had measurable levels of TPH, one of ten samples had detectable levels of 

xylenes and one of eight samples had measurable levels of carbon disulfate. Of the two VOCs detected, 

neither exhibited concentrations which exceeded screening levels. SVOCs were not analyzed for in the 

deeper soil samples of Zone 1. TPH concentrations detected in thirteen of the twenty- 

samples analyzed e eded one or more screening levels. The highest TPH concentrations were found 

at sample location 1 18 and in samples in the vicinity of the tanks at Sites ‘IO and 11. Based upon the 

results of the fluorescence analyses from the Phase I RI, it appears that both diesel oil and lubricating oil 

have leaked from tanks. Soils collected from the borings of Wells 13 

identified as containing lubricating oil. Adjacent to and coincident with the lubricating oil is an area of 

diesel oil contamination as indicated by the results from the borings of Wells 13 

W8. Diesel oil and lubricating oil contamination extends from the tanks to the Thames River. In 
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addition, petroleum contamination along Albacore Road by Corvina Road was also identified. Fuel 

pipeline leaks or ducts acting as preferential flow pathways may be the source of this contamination. 

s isoconcentration contours of TPH measured in deep soil. It indicat.es that well over fifty 

percent of the deeper Zone 1 soil exceeds the CTDEP residential human health risk criteria of 500 mg/kg 

for TPH. In addition, most of this soil also exceeds the less stringent industrial risk criteria of 2,500 mg/kg 

for TPH. Since most of the deep soil oil contamination in Zone 1 was not seen in the shallow soils 

(Drawing l), it is likely that the source of the contamination is a fuel line leak rather than a surface spill. 

Based on sample results, TPH and metals were identified as the COPCs for deeper Zone 1 soil at the 

Lower Subase. etals of potential concern include arsenic, beryllium, cadmium, iron, manganese, 

mercury, nickel, and silver. Areas of maximum metals concentrations in deeper soil are varied throughout 

Zone 1. despread petroleum contamination is apparent throughout most of Zone 1 with the highest 

concentrations noted around the tanks at Sites 10 and 1 I. 

The analytical results and COPC screening results for Zone 1 groundwater are sh n in Tables 3-5 and 

3-6. Table 3-5 summarizes the analytical and COPC screening results for unfiltered groundwater while 

Table 3-6 summarizes the analytical and COPC screening results for filtered ground 

Drawings 5 through 7 (back pocket) at the end of this report delineate TPH and lead concentrations in 

Lower Subase groundwater. Drawing 5 depicts isoconcentration contours of TPH in ground 

whereas Drawings 6 and 7 show lead isoconcentration contours in unfiltered and filtered groundwater, 

respectively. 

Table 3-5 indicates that twenty-two metals were detected in unfiltered groundwater samples collected at 

Zone 1 in the Lower Subase. Although maximum concentrations of metals were found in ten different 

monitoring wells within the zone, samples from wells 13 9 contained about sixty percent 

of the maxima. Concentrations of thirteen metals exceeded one or more screening levels. These 

included aluminum, arsenic, beryllium, boron, cadmium, copper, iron, lead, manganese, mercury, 

selenium, sodium (exceeds only a notification level), and vanadium. It should be noted that out of 31 

samples, beryllium had only one positive detection, and mercury and selenium had only 

Table 3-6 indicates that eighteen metals were detected in filtered groundwater samples collected at 

Zone 1. In general, metals results for filtered groundwater samples were slightly lower, but similar to the 
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results for unfiltered samples. Although maximum concentrations of metals were found at seven different 

locations, samples from wells 13 79 and 13iMW9 contained o-thirds of the maxima. Concentrations 

of ten metals found in Zone 1 filtered groundwater exceeded one or more screening levels. These 

included aluminum, antimony, arsenic, beryllium, boron, iron, lead, manganese, sodium (exceeds only a 

notification level), and vanadium. It should be noted that out of 21 samples, antimony and beryllium had 

only one positive detection, and lead had only three detections. The detection of antimony in the filtered 

groundwater sample is questionable because the detected concentration is near the detection limit and 

antimony was not detected in the unfiltered sample. 

The distribution of lead in unfiltered and filtered groundwater samples is shown on Drawings 6 and 7, 

respectively. Drawing 6 shows that a small plume of lead contamination, which exceeds the CTDEP 

groundwater protection standard of 15 pg/L, exists beneath the northeast corner of Building 29 in Zone 1 

of the Lower Subase. Drawing 7 indicates that the dissolved lead concentrations found in the same 

groundwater would not exceed the state protection standard of 15 pg/L. 

Several VOCs and SVOCs were also detected in groundwater samples collected in Zone 1. Table 3-5 

indicates that seven VOCs and nineteen SVOCs were detected in groundwater samples collected at 

Zone ‘I in the Lower Subase. 

Concentrations of organics were low (generally below 10 us/L), although SVOCs were detected as high as 

47 us/L. onocyclic aromatic compounds were detected most frequently and at the highest 

concentrations. Carbon disulfide and 1 ,I -dichloroethane were also detected. Benzene was detected at a 

concentration of 3 pg/L in the sample from well 13MW2 in Rounds 1 and 2 of the Phase II RI. aximum 

concentrations of xylenes, ethylbenzene, and l,l-dichloroethane were detected in the sample from well 

13MW19 during Round 1 of the Phase RI. 

A few PAHs were detected in groundwater samples at concentrations between 1 ug/L and IO us/L, 

although 2-methylnaphthalene (C,,, = 47 pg/L), fluorene (C,,, = 15 pg/L), and naphthalene (C,,, = 

28 pg/L) concentrations were slightly higher. The sample from Well 13 W2 contained many PAHs. 

Chlorinated benzenes, benzoic acid, phthalates, carbazole, dibenzofuran, and phenolic compounds were 

also infrequently detected in groundwater samples. With the exception of phenol (28 pg/L in one sample), 

all concentrations were less than 12 pg/L, with many less than 1 PglL. 

Concentrations of TPH ranged from 600 pg/L to 2,100 pg/L. No. 2 fuel oil was detected in groundwater in 

the vicinity of Tank 54-H during a previous investigation (Fuss & 0’ Fluorescence 

spectroscopy performed on the Phase I RI groundwater samples identified the presence of residual fuel oil 
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W4. Additionally, a mixture of diesel fuel and heavy residual fuel oil (i.e., o. 6 fuel oil) was 

W7. Fluorescence spectroscopy also indicated the 

presence of waste lubricating oil and No. 2 diesel oil in wells 13 , respectively. Trace 

levels of petroleum hydrocarbons were detected in wells 13 concentrations were 

too low to identify the type of oil. 

Of the seven VOCs detected in Zone 1 groundwater, only the concentration of benzene at 3 pg/L 

exceeded one or more screening levels. Benzene was detected in only o of thirty-five groundwater 

samples collected in Zone 1. Concentrations of three of the nineteen SVOCs, acenaphthylene at 1 pg/L, 

bis(2-ethylhexyl)phthalate at 3 pg/L and phenanthrene at 9 pg/L, exceeded one or more screening levels. 

However, each of these three SVOCs were detected infrequently in Zone 1 groundwater samples (i.e., in 

only 4 or less of the 21 samples). Screening criteria were not available for 2-methylnaphthalene or 

4-methylphenol to determine whether or not these chemicals are COPCs, therefore they were retained as 

COPCS. 

Drawing 5 shows that a large plume of TPH contamination exists in the groundwater beneath Site 10 that 

exceeds the CTDEP groundwater protection standard of 500 pg/L. Another less concentrated TPH 

plume, extending from the northeast of Building 29 and proceeding in a southwest direction to the Thames 

River, also exceeds the CTDEP groundwater protection standard. 

Based on sample results, benzene, acenaphthylene, bis(2-ethylhexyI)phthalate, phenanthrene, TPH, and 

metals were identified as COPCs for Zone 1 groundwater at the Lower Subase. etals of potential 

concern include aluminum, antimony, arsenic, beryllium, boron, cadmium, copper, iron, lead, manganese, 

mercury, selenium, sodium and vanadium. Widespread petroleum contamination in the groundwater 

beneath Sites 10 and 11 extends from the eastern side of Zone 1 all the way to the Thames River. 

Data was evaluated based on contaminant fate and transport, human health and ecological risk 

assessments, and a comparison to state standards in the Phase II RI. These are summarized in this 

section. In addition, an evaluation of Zone 1 using the decision tree provided in Figure 1-3 is also included 

in this section. 
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etals are not typically considered to be mobile contaminants in the environment. Lead and other metals 

do not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 

acidic soil conditions, metals may be solubilized and transposed vertically ith infiltrating precipitation. 

The presence of these analytes at depth may reflect the nature of the fill material used to construct the 

Lower Base, as well as some potential vertical transport associated with industrial activities occurring on 

the surface. In addition, the presence of lead at the site may be attributable to the fact that, until the 

1950s all submarines depended on lead batteries for principal means of unde ater propulsion. One 

preferential contaminant migration path ay for Zone 1 contaminants to migrate the Thames River 

th the exception of TPH, substantial groundwater contamination at Zone ‘i as not observed. 

Petroleum hydrocarbons in soil have apparently migrate to groundwater. This is evident on Drawings 1, 

2, and 5 (back pocket) and as previously discussed in Section 3.4. 

The baseline human health risk assessment conducted in the Phase II I for Zone 1 at the L 

focused on o potential receptor groups: construction workers and future residents. Two exposure 

scenarios were considered for each receptor, in accordance ith USEPA Region I guidance, the CTE and 

E scenarios. Based on the revisions to the RI, all HIS were less than unity and all incremental cancer 

risks were less than the 1x10” I er limit of the USEPA target risk range. 

aximum concentrations of lead in soil did not exceed the associated OS lead screening level for 

residential land use (400 mg/kg); therefore, soil lead levels were not considered to pose a risk to human 

health. Although maximum concentrations of lead in groundwater exceeded the Federal drinking water 

action level (15 ug/L), lead exposure was not further evaluated as groundwater is unlikely to be used for 

potable water supply primarily because of salt water intrusion. 

The only potential ecological habitat near the Lower Subase is the Thames River. ote that the ecological 

risk assessment for the Thames River, discussed in Section 2.53, concluded that the Lower Subase 

represented a minimal potential risk to ecological receptors. PAHs and metals are the primary chemicals 

of concern for the Thames iver (see Section 2.0). etals and TPH re detected in Zone ‘i soils; 
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however, SVOC data for soils are not available. PAWS are common constituents of petroleum products. 

Contamination at Zone 1 may be impacting the Thames River. 

Analytical data were compared to Connecticut drinking water standards and remediation standards. Site- 

specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. Only soil concentrations of TPH for shallow and deep soils in Zone 11 

exceeded the residential direct exposure criteria. Only soil concentrations of TPH in deep soil exceeded 

the industrial direct exposure criteria. 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. Data ere compared to GB 

pollutant mobility criteria. For Zone 1, TPH was the only chemical ‘reported at maximum concentrations in 

shallow and deep soils exceeding the GB pollutant mobility criteria. All TCLP concentrations were below 

Federal toxicity characteristic regulatory levels; however, concentrations of lead in TCLP leachates from 

shallow soil exceeded state pollutant mobility criteria for GB waters. 

Analytical groundwater data for Zone 1 were compared to Connecticut CLs and remediation standards 

for groundwater and surface water protection. Cadmium was detected in the unfiltered groundwater 

samples at a maximum concentration exceeding the state CL. No exceedances of primary 

noted in the filtered samples. aximum concentrations of sodium in the filtered and unfiltered 

groun ater samples exceeded the state Notification Level of 28,000 ug/L. 

aximum groundwater concentrations of benzene, bis(2-ethylhexyl)phthalate (BEHP), cadmium 

(unfiltered), lead (unfiltered), vanadium (filtered and unfiltered) and TPH exceeded Connecticut 

remediation standards for groundwater protection. It should be noted that the groundwater protection 

criteria are applicable for GA or GAA designated groundwater, and in some cases this criteria may in fact 

be set at the state CL. Use of these standards is conservative because the groundwater at 

has been reclassified to GB. 

Since groundwater at the Lower Subase eventually discharges to a surface water body (i.e., Thames 

River), groundwater data were also compared to Connecticut remediation standards for surface 

protection. Those chemicals found at maxima in Zone 1 exceeding the surface ater protection criteria 
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are acenaphthylene, henanthrene, arsenic (filtered and unfiltered), cadmium (unfiltered), copper 

(unfiltered), lead (filtered and untiltered), and mercury (unfiltered). 

nisi 

The general decision tree for the evaluation of sites is provided in Figure ‘I -3. The evaluation of data using 

this decision tree for Zone 1 is as folio 

Existing data have been collected and evaluated. Information describing the site, previous 

investigations, an physical characteristics of the site are provided in Sections 3..1, 3.2, and 3.3, 

respectively. The nature and extent of contamination is provided in Section 3.4. 

Based on the existing data, no imminent threat to human health or the environment was identified for 

Zone 1. 

Contaminant fate and transport have been described, baseline human health and ecological risk 

assessments have been conducted and data have been compared to CTDEP Standards. 

Although contamination in Zone 1 has not been fully characterized because of the lack of SVOC 

data for soils, available information indicates that the source of contamination is from prior activities 

at the Subase and that significant risks do not exist for human health or the environment. 

A hot spot area, here high concentrations of TP (maximum of 51,600 mg/kg) have been 

identified, is evident in the vicinity of Site 10 and Site 11 (see Dr smaller hot spot area 

r TPH concentrations (maximum of 6670 mg/kg) is also evident along Albacore Road at 

Corvina Road. 

Further action is required for Zone 1 and is discussed in Section 3.6. 

The Phase II RI provides recommendations for Zone 1. In general, further characterization focusing on 

sampling and analysis to evaluate the nature and extent of TPH in shallow soil and SVOCs in soil are 

recommended. Continued groundwater sampling and analysis ere also recommended to monitor 

contamination levels. These recommendations are supported by the following information: 
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High concentrations of TPH in soil are present at Zone 1 (Site 10 Fuel Oil Storage Tanks and 

Site ? ‘I Power Plant Oil Tanks; maximum concentration = 51,600 mglkg). 

@4 SVOCs have not been analyzed in soil during the Phase I and II RI activities. onitoring of these 

compounds are needed to evaluate risks associated with these contaminants. It is highly probable 

ill be detected at significant levels in soil, based on the presence of TPH. SVOCs are 

common components of TPH, and the concentrations of these compounds are not kno 

Petroleum products and oily substances have historically migrated into the Thames River. As 

discussed in Section 2.0, the Thames River sediment and shellfish community may be impacted in 

Additional sampling and analysis should also be conducted to confirm whether lead detected in the 

soils is truly mobile, as indicated by the TCLP results. The SPLP method should be used to 

analyze the additional samples. 

It is further recommended that in conjunction with sampling at Zone 1, integrity inspections on the active 

and inactive fuel lines located in Zone 1 (and throughout the Lower Subase) be conducted to determine 

potential line leaks. In addition, a review of records to identify previous leaks based on the results of 

inspections and tightness tests is recommended. The integrity inspections and review of data are 

important to identify sources of petroleum contamination. 

Because contaminants associated with the Lower Subase have been detected in the sediments in the 

Thames River, sampling of the sediments is recommended in conjunction with characterization activities 

to aid in the identification of source areas and contaminants of concern. Sampling of media from the 

Thames River is discussed in Section 2.6. 

Based on the results of the additional sampling and analyses and the integrity inspection activities, source 

areas will be able to be defined and remedial activities for the source areas will be conducted as 

necessary. Remedial activities should focus on the removal of free product and highly contaminated 

areas (hot spots) which may act as sources of contamination to other media/receptors. ever, 

because Zone 1 is located in an active, industrialized area which is vital to national security, petroleum 

contamination is widespread in the Lower Subase, and contamination represents minimal risks to human 

health and the environment (i.e., limited exposure pathways), remediation of all contaminated material at 

Zone 1 by excavation is not feasible or practical. Therefore, in-situ remedial options such as containment, 
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air sparging, soil vapor extraction (SVE), natural attenuation, or bioremediation should also be explored 

and used as applicable. 
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Benzo(g,h,i)perylene ill 1 0.088 1 0.088 1 Piw Chase 1 - 

ICower 8 

llron I 111 I 6810 I - I 



I (1) I 
Detection 

I 
Nondetects 

- Not available or not applicable. 

(1) lndudes data from the following samples 13T813-0305,13T815-0305,13T816-0204,13T817-0406, FPTB28L-04, and Pipe Chase. 

(2) Based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestton for soil and sediment 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the aitena; No (N) indicates that the maximum does not exceed any of the criteria. 

(6) Criteria not available. 

(7) Essential nutrient Not evaluated for COPC selection. 

181 Trivalent chromiumlhexavalent chromium. 

a 8 8 



Volatile Organic Compounds (mglkg) 

ICarbon disulfide 1 118 

IXylenes,Total 

Metals (mglkg) 

ICobalt 

IComer 

ISodium 

IVanadium 

0.0007 IO.OOll-0.561 0.031 I NorthEnd-TankGrave I 16000 

7.7-59.6 1 - I 17.2 I 13MW4 I 310 

5.7-27.1 1 - I 14 I 13MW4 I 55 
20.3-70.4 1 - I 33 I 13MW4 1 2300 

Miscellaneous (mglkg) 

r: 
8 f-3 



- Not available or not applicable. 

(1) lndudes data from the following samples 13MWl(12-14) 13MW2(10-12) 13MW3(12-14) 13MW4(6-8), 13MW7(8-lo), 13MW8(8-IO), 13MW9(6-8), 13MW5(10-12) 

13MW18-0911,13TB13-0911,13TB15-0709,13TB16-0810,13T817-0608, FPTB25L-06, FPTB26L-05, FPTB13L-07 

DUPO4-100795, FPTB3OL-07, FPTB31L-07, FPTB32L-11, Tank Grave-N, and Tank Grave-S. 

(2) Based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that the maximum does not exceed any of the criteria 

(6) Essential nutrient. Not evaluated for COPC selection. 

(7) Trivalent chromiumlhexavalent chromium. 



ISelenium I 2/5 I 25-26.9 1 24-32 13TBl3 I 500 I l.fKm I N I 

- Not available or Not applicable. 
(1) Includes data from the following samples: 13T813-0305,13T815-0305,13T816-0204,13TB17-0406, and Pipe Chase. 
(2) CTDEP Pollutant Mobility Remediation Standard for GB dassitied groundwater, CTDEP, December 199.5. 
(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates 

that the maximum does not exceed any of the cribera. 
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Volatile Organic Compounds (ug/L) 

I - I - 

I 

Semivolatile Organic Compounds (uglL) --, 



f 3-5 



- Not available or Not applicable. 

(1) Indudes data from the following samples: 13MW7S, 13MW27S, 13MWlS, 13MW2S, 13MW3S, 13MW4S, 13MW5S, 13MW9S, NESOMW4S, 13MW8, 13GW1,13GW1-2,13GW18-2,13GW19-2,13GW2,13GW20-2, 

13GW21-2,13GW3,13GW3-2,13GW8,13GW8-2,13GW9,13GW18,13GW19,13GW20, 13GW20-D, 13GW21,13GW9-2, MW-13, MW-14, MW-15, MW-16, NESC& and NES@l-2. 

(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May IO, 1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

Y (6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

Y A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Criteria not available. 

(8) Secondary MCL, based on aesthetic drinking water qualities, 

(9) Essential nutrient, not evaluated for COPC selection. 

(10) Notification Level. 

(11) Not appropriate for COPC screening. 

7 
0 
R 
8 



-Not available or not applicable. 

(1) Includes data from the following samples: 13GWl-2, 13GW1, 13GW18-2, 13GW19-2, 13GW2-2,13GW2,13GW20-2,13GW21-2, 

13GW3-2,13GW3,13GW8-2,13GW8,13GW9,13GW18,13GW19,13GW20,13GW20-0, 13GW21,13GW9-2, NES.04, and NESO4-2. 

(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

Is 
A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

8 (7) Secondary MCL, based on aesthetic drinking water qualities. 

(8) Essential nutrient, not evaluated for COPC selection. 

(9) Notification Level. 
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the southern boundary of Zone 1 to Capelin oad (just north of ing 31). The 

s the limits of the zone, is provide th the exception of portions of 

line and the steam, condensate, and electrical ducts that run through this zone, no 

ithin Zone 2. The distribution system and ducts are discussed in Sections 

Approximately 10 buildings are located ost of the 

s 1, 2, 16, 17, 18, 20 and 76) have historically and are currently 

Other buildings within the zone, such as uildings 38, 75, and 328, are 

currently used to house a carpenters shop, a sanitary s er pump station/emergency 

utilities, respectively. 

Zone 2 was included in the folio 

Oil Contamination of Groundwater at Subase ( 

Phase I Remedial Investigation (Atlantic, 1992) 

Site Investigation Report for Tank Farm Investigation (B&R Environmental, 1996b) 

emedial Investigation (B&R Environmental, ‘i996a) 

ES0 conducted a study to identify the source and extent of oil found in soils along the Thames 

River at three sites at the L er Subase. As part of the investigation, ES0 drilled a total of 12 soil 

borings and installed piezometers in each boring. Soil samples collected from each boring 

for oil content. Ground ere collected from each piezometer to check for the presence of 

here present, to measure product thickness. 

Three borings/pie+ometers were installed during this study within Zone 2 ( SOS, 6, and 8). Sample 

locations are shown in Figure 4-l. Oil and grease content in soil ranged fro 0 mg/kg to I~$,~00 mg/kg. 

Oil content in ground ater ranged from less than 10 mg/L to 150 mg/L. 
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An investigation of 11 sites as completed at by Atlantic Environmental Services, inc., from 

1990 to 1992. One site, identified as the Lower Subase - Site 13, included the area represented by Zones 

er Subase Phase I field investigation consisted of a utility manhole inspection and 

bulkhead inspection for evidence of contamination sources. Also included ere a soil gas survey, test 

letion, monitoring well installation, and soil and ground 

manhole inspection, manhole covers were removed and inspected for visual evidence of 

oil. Four areas of significant petroleum accumulation ere observed during the manhole inspection. 

of these areas, north of uilding 16, was located within Zone 2. Thick black oil 

of the manhole here conduits enter. Possible sources for the accumulati noted as previous 

product releases from underground fuel lines or storage tank leaks. The re 

no evidence of an on oing release; the petroleum contamination appeared to be related to previous 

releases. 

Inspection of the waterfront bulkhead was conducted by boat at low tide. During t 

no oil seeps or sheens or evidence of such were observed an 

Subase. 

terfront inspection 

A shallow soil gas survey (at depths of 12 to 18 inches) was also conducted ithin Zones 1 through 4. 

The results for Zone 2 indicated high VOCs on the southwest side of Building 18. l-l 

a result of surface contamination. This area was further characterized by the subsurface investigation. 

Four soil borings, converted to monitoring wells (13MW6, 10, 11, and 17) were installed ithin Zone 2 and 

are shown in Figure 4-1. onitoring well 13MW6 was installed at the location were VOC contamination 

was detected during the soil gas survey. Soil and groundwater samples collected from the monitoring 

analyzed from VOCs, inorganics, TPH and fluorescence. In addition, an existing installed well 

) was also sampled during the Phase I RI. 

Base on TPH and fluorescence results’, the area identified in the soil gas survey does not extend to the 

subsurface soil or to groundwater. The results do not indicate significant concentrations of TP 

(TPH concentrations less than 200 mg/kg) or ground ater. Heavy residual fuel oil as identified in three 
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of the monitoring ells; however, TP was not detected in groun ater collected from any of the wells 

B Environmental conducted an investigation in 1995 of the ST farm along C 

primary objectives of the investigation were to define the extent of soil and groundwater contamination 

from the UST farm, evaluate the impact of the UST farm on the storm ater discharge, and recommend 

remedial alternatives, if needed. s part of the tank farm investigation, underground pipelines from the 

ock (Pier ‘i), throughout a portion of the Lower Subase (Zones 1 through 

ithin the tank farm ere investigated, Soil samples re collected along 

Id diesel underground pipeline at approximately ‘loo-foot intervals. The samples 

8 fuel oil lines were not included as part of the investigation, as they are 

uld prevent or minimize any potential soil and ground 

ere collected within Zone 2 (GS-14L through GS-18L, GS-22L, and 

GS-24L). Except the sample located north of Pier 8 (GS-22L), TPH concentrations 

/kg). Elevated TP concentrations were detected north of Pier 8 (8210 mgikg). Contamination 

was suspected to be associated ith previous USTs located east of uilding 29 (Zone 1). 

The report recommen ed that additional integrity inspections be performed to determine the locations of 

previous line leaks on both active and inactive product lines throughout the Lower Subase. In a 

records review was recommended to identify previous leaks based on the results of line inspections and 

tightness tests. 

Phase II RI at 13 sites at was conducted by B&R Environmental. The Lower Subase was 

included in this investigation. Soil boring installation and soil and ground ater sampling at Zone 2 were 

conducted as part of the investigation. Three soil samples were collected from three borings (13TB8, 

13TB9, and ‘I 3TB11) and were analyzed for lead, TPl-4, and TCLP metals. Ground ater samples were 

collected from five existing monitoring wells (13 11, 13 

groundwater samples ere analyzed for VOCs, SVOCs, metals (total and dissolve 

and results of the Phase II RI are discussed as part of the nature and extent and data evaluation 

discussions in Sections 4.4 and 4.5, respectively. 
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General physical characteristics of the Lo er Subase are discussed in Section ‘1.3. Site-specific physical 

characteristics are discussed in the su 

Zone 2 is paved or covered with buildings and the terrain gently slopes toward the Thames River. The 

Providence and uns along the eastern border of the zone, while the Thames River 

Zone 2 is located along the Thames River. ater features are located 

or adjacent to Zone 2 ith the exception of lo rs. Catch basins and storm sewers in Zone 2 

are shown in Figure 4-1. From the dra ing,it can be seen that three storm sewers within Zone 2 outlet to 

the Thames River. The storm s ers include the two along Cisco oad and the one along Cwelin 

The SCS soils map classifies the soil at Zone 2 as Urban Land. USGS surficial geology maps indicate 

that Zone 2 soil is artificial fill. Based on boring logs for borings installed during the Phase I and Phase II 

Rls, along the east side of Zone 2 consists of 10 to 15 feet of sand and gravel, underlain by 5 to 10 feet of 

fine to medium sand. The medium sand is underlain by 0 to 5 feet of sand and gravel. Along the 

side (near the Thames River), the sand and gravel layer is approximately 15 to 20 feet and is underlain by 

0 to 5 feet of sand and silt. The depth of the bottom layer is not kn n, as borings were not installed to 

the bottom of the layer. 

Bedrock in Zone 2 is mapped as amacoke Formation on USGS bedrock maps. This as not confirmed 

by soil borings. 

The depth to groundwater ranges from 6 to almost 20 feet, and the elevation of groundwater ranges from 

3 msl on the east side of Zone 2 to approximately 1 msl on the west side. 
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ater sampling were conducted at Zone 2 during the Phase I and Phase II 

other investigations as discussed Section 4.2. The results of these investigations for soil and grou 

In addition, the media-specific COPC screening results are also summarized in 

this section. 

The analytical results and COPC screening results for Zone 2 soil are sho 

Tables -1 and 4-2. summarize the analytical and CQPC screening results 

ground surface) and dee soil (greater than 4 feet belo 

-4 summarize the TCLP and C PC screening results fo d deep soil, respectively. 

ackground concentrations of inorganics in soil, used belo for comparison purposes, 

the Background Concentrations of lnorganics in Soil report (Atlantic, 19956). 

ings 1 through 4 ( ocket) at the end of this report de!ineate total petroleum h 

and lead concentrations in all zones, including Zone 2, being investigated as part of the 

2 depict TPM isoconcentration contours for shallow soil and deep soil, respectively, 

Drawings 3 and 4 show lead isoconcentration contours in shall0 soil, respectively. 

the lead concentration for any Thames iver sediment samples collected 

adjacent to the Lower Subase. 

Three shallow soil samples were analyzed for lead, but only one shallow soil sample as analyzed for a 

full list of TAL metals. This sample as collected at 13 Wll just south of Building 20. Concentrations of 

metals in this shallow soil sample were similar, although generally lower than those found in deeper soils 

in Zone 2. Table 4-1 indicates that nineteen metals were detected in shallow soil at Zone 2. Of these, the 

background levels (Atlantic, 1995b) ere exceeded: ca mglkg); calcium 

(499 mg/kg); lead (17.5 mg/kg); mercury (0.05 mg/kg); nickel (5.95 mg/kg); sodium (20.5 mg/kg); and zinc 

(31.3 mg/kg). Arsenic, beryllium, cadmium, iron, manganese, mercury, and nickel concentrations in the 

shallow soils exceeded one or more screening levels. 
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istribution of lead in shallow soil ithin Zone 2. The contours indicate that shallow 

soils within this zone of the Lo er Subase contain less than 200 mgikg of lead, 

CTDEP residential human health risk criteria of 500 mg/kg and the residential soil 

screening level. 

Lead concentrations measured in sediment samples taken from the Thames her are also provided on 

ing 3. The lead concentrations measured in the river sediments along Zone 2 (T3SD2) are roughly 

half the average concentrations measured in shall0 

concentrations in the Thames iver sediment, which 

could pose a risk to ecolo ical receptors in the river. 

s discussed in Section 2, lead 

ackground and benchmark values, 

Table 4-3 indicates that three shallo ere collected for TCLP analysis and 0 metals, 

barium and cadmium, ere detected in the leachates from shall Zone 2 soil. However, TCL 

concentrations of these metals did not exceed any of the screening level criteria. 

Table 4-q also indicates that TPH as detected in the shallow Zone 2 soil. Three shall soil samples 

were analyzed for TP ith the maximum concentratio occurring at sample location 13 

collected at the southeastern side of uilding 38 next to the fuel pipeline along Argonaut Roa 

detected in all three shall0 soil samples analyzed but exceeded only one or more screening levels at the 

maximum concentration. ere found in the shallow Zone 2 soil and SVOC ere not analyzed. 

Drawing 1 which shows isoconcentration contours of TP indicates that an area of T contamination in 

the shallow soil at the southern edge of Zone 2 exceeds the CTDEP residential human health risk criteria 

of 500 mg/kg. However, this area of contamination is well below the industrial risk criteria of 2,500 mglkg. 

Based on sample results, TP and metals were identified as COPCs for shall etals of 

potential concern include arsenic, beryllium, cadmium, iron, manganese, mercury and nickel. Two areas 

of shallow soil, one at the southeast side of Building 38 which has contaminant levels in excess of CT 

human health risk screening levels for TPH and one to the southwest of Building 20 adjacent to the 

Thames River which has contaminant levels in excess of screening levels for metals, account for all 

COPCs in shallow Zone 2 soil. 

Four deep soil samples were analyzed for lead, three soil samples were analyzed for other TAL metals. A 

majority of the maximum concentrations of metals were detected in samples collected from 

near Building ‘I8 at the eastern edge of Zone 2. Concentrations of metals in deep soil samples in Zone 2 
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ere similar to those found in other areas of the Lower Subase. Table 4-2 indicates that seventeen 

ere detected in deep soil at Zone 2. Of these, the folio background levels 

ere exceeded: cadmium (0.24 mg/kg); calcium (499 mglkg); lead (17.5 mg/kg); 

); nickel (5.95 mglkg); and sodium (20.5 mglk ). Arsenic (1.9 mg/kg), cadmium 

(1.2 mg/kg), iron (7,830 mglkg), lead ( 04 mg/kg), and manganese (208 mglkg) concentrations in the 

soils exceeded one or more screening levels. Lead concentrations in soil ere generally less than 

creening level for residential land use). Only the lead concentration in the deep 

sample collected at 13 as slightly above the screening level. This boring is located 

ediation of lead contaminated soil was conducted. 

rawing s isoconcentration contours of lead concentrations measured in Zone 2 deep soils. It 

indicates that all deeper soil ithin Zone 2 of the Lower Subase contain lea concentrations below the 

CTDEP residential human health risk criteria of 500 mg/kg. 

Table 4-4 indicates that four deep Zone 2 soil samples were collected for TCLP analysis and 

barium and lead, were detected in the leachates from these soil samples. H ever, only lead, at a 

maximum concentration of 3,430 pg/L at sample location 13TB11, exceeded the CTDE 

classified groundwater and the Federal toxici characteristic regulatory level. 

Table 4-2 also indicates that o WCs, and TPH were detected in the deeper Zone 2 soil. Eleven deep 

soil samples were analyzed for TP and three were analyzed for VOCs. o VOCs detected, only 

methylene chloride exhibited a concentration which exceeded one or more screening levels. It should be 

noted that the methylene chloride detection is relatively I (i.e., cCRQL and near detection limit) and this 

chemical is a common lab contaminant. TPH was detected in six of the eleven deep soil samples 

analyzed, but only the maximum concentration found exceeded one or more screening levels. The 

highest TPH concentration was found at sample location GS-22L in the area of several fuel pipelines next 

to the Thames River at Pier 8. 

Drawing 2 shows isoconcentration contours of TPH measured in deep soil. It indicates that only a small 

area of the deeper Zone 2 soil around sampling location GS-22L exceeds the CTDEP residential human 

health criteria of 500 mg/kg for TPH. In addition, some of this soil also exceeds the less stringent 

industrial criteria of 2,500 mg/kg for TPH. It is likely that the source of contamination in this area is from a 

fuel line leak. 

Based on sample results, TP methylene chloride, and metals ere identified as COPCs for deeper 

Zone 2 soil at the Lower Subase. etals of potential concern include arsenic, cadmium, iron, lead, and 

059606/P 4-7 CT0 0260 



Rev. 1 
arch 1997 

manganese. The area of maximum metals concentrations in deeper soil are centered around the eastern 

edge of this zone near Building 18, except for lead, which is prevalent in a small area next to the Thames 

River at Pier 6 near the southern edge of Zone 2. Petroleum contamination is apparent throughout most 

of Zone 2 with the highest concentrations located adjacent to the Thames 

The analytical results and COPC screening results for Zone 2 groundwater are shown in Tables 4-5 and 

4-6. Table 4-5 summarizes the analytical and COPC screening results for unfiltered ground 

Table 4-6 summarizes the analytical and COPC screening results for filtered ground 

ings 5 through 7 (back pocket) at the end of this report delineate TP and lead concentrations in 

Lower Subase ground ing 5 depicts isoconcentration contours of TPH contamination in 

6 and 7 show lead isoconcentration contours in unfiltered and filtered 

groundwater, respectively. 

-5 indicates that seventeen metals were detected in unfiltered ground ater samples collected at 

Zone 2. Samples from Wll contributed about ninety percent of the maxima. 

Concentrations of seven metals found in Zone 2 unfiltered ground ter exceeded one or more screening 

levels. These included arsenic, boron, cadmium, iron, lead, manganese, and so ium (exceeds only a 

notification level). It should be noted that out of 18 samples, cadmium had only one positive detection and 

arsenic had only three positive detections. 

Table 4-6 indicates that sixteen metals were detected in filtered groundwater samples collected at Zone 2 

in the Lower Subase. In general metals results for filtered groundwater samples were slightly I 

similar to the results for unfiltered samples. Samples from wells 13 ‘IO and 13 1 I contributed about 

eighty percent of the maxima. Concentrations of six metals exceeded one or more screening levels. 

These included antimony, arsenic, boron, iron, manganese, and sodium (exceeds only a notification level). 

It should be noted that out of 12 samples analyzed, arsenic was detected only in three samples and iron 

was detected in 0 samples. 

The distribution of lead in unfiltered and filtered groundwater samples is shown on Drawings 6 and 7, 

respectively. Drawing 6 shows that a small plume of lead contamination, which exceeds the CTDEP 

groundwater protection standard of ‘15 pg/L, exists beneath the southwest section of Zone 2 near the 

Thames River at Pier 6. Drawing 7 indicates that the dissolved lead concentrations found in the same 

groundwater do not exceed the state protection standard of 15 pg/L. 
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Several WCs and SVCXs also detected in ground ater samples collected in Zone 2. Table 

indicates that four VOCs and ere detected in ground r samples collected at Zone 2 in 

the Lower Subase. tected in Zone 2 gro ater, only the concentrations of 

chloroform at 4 pg/L and tetrachloroethene at 2 pg/L, exceeded one or more screening levels. Each of 

these contaminants as detected in only one of eighteen groundwater samples collected in Zone 2. 

of the SVCC concentrations exceeded any of the screening levels. 

ing 5 incorrectly shows that no TPH was detected in Zone 2. l-4 ever, TPH concentrations of 

600 ug/L were detected in 13 W11. The average of one-half of the TPH detection limits are 

shown for the other monitoring ells. All of these detection limits are at or above the state’s TP 

remediation criteria of 500 us/L. This information suggests that there is a high level of uncertain in the 

Fluorescence spectrosc as performed on the Phase I I groundwater samples. Oil identification 

not possible for 11 as only trace petroleum hydrocarbon concentrations 

petroleum hydrocarbons ere observed in the spectra for 

ES06 and 13 ated the presence of heavy residual fuel oil and spe 

displayed a mixture of waste oil and heavy residual fuel oil (i.e., 

ased on sample results, chloroform, tetrachloroethene, TPH and metals were identified as COQCs for 

ater at the Lower Subase. etals of potential concern include arsenic, boron, cadmium, 

iron, lead, manganese, and sodium. Prevalent petroleum contamination in the ground 

beneath both the eastern side and western side of Zone 2. 

Data were evaluated based on contaminant fate and transport, human health and ecological risk 

assessments, and a comparison to state standards in the Phase II RI. These are summarized in this 

section. In addition, an evaluation of Zone 2 using the decision tree provided in Figure 1-3 is also included 

in this section. 

tals are not typically considered to be mobile contaminants in the environment. Lead and other metals 

not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 
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acidic soil conditions, metals may be solubilized and transported vertically with infiltrating precipitation. 

The presence of these analytes at depth may reflect the nature of the fill material used to construct the 

Lower Base, as well as some potential vertical transport associated with industrial activities occurring on 

the surface. In addition, the presence of lead at the site may be the result of, until the 1950s all 

submarines depended on lead batteries for principal means of unde ter propulsion. Storm sewers 

along Cisco and Capelin oads could act as preferential contaminant migration pathways for Zone 2 

contaminants. 

With the exception of TP W6 and 13MW1 I), substantial groundwater contamination at Zone 2 

was not observed. Petroleum hydrocarbon contamination in soil has apparently migrated to groundwater. 

This is evident on Dra ings 1, 2, and 5 (back pocket) and was previously discussed in Section 4.4. 

The baseline human health risk assessment for the Lower Subase conducted in the Phase II RI focused 

on three potential receptor groups: full-time employees, construction workers, and future residents. Two 

variations of exposure ere considered for each receptor, as per SEPA Region I guidance, central 

tendency exposure (GTE) and reasonable maximum exposure (R E). For all receptors, noncarcinogenic 

risks (Hazard Indices) ere less than unity and carcinogenic risks (incremental cancer risks) 

the USEPA target risk range. 

Exposure to lead in soils was addressed using the USEPA IEUBK odel. Estimated blood levels for 

children in a residential setting were calculated. Estimated levels (3.2 to 4.6 ug/dL) were below the 

established level of “concern”, 10 pg/dL, indicating that no adverse effects are anticipated for children and 

other potential receptors exposed to surface and subsurface soils at Zone 2. The USEPA IEUB odel 

was not used to evaluate groundwater since it is currently not used as a potable water supply and is not 

likely to be used in the future. 

The only potential ecological habitat identified near the Lower Subase is the Thames River. PAHs and 

metals are the primary chemicals of concern for the Thames River (see Section 2.0). etals and 

petroleum hydrocarbons were detected in Zone 2 soils; however, SVOC data for soils are not available. 

PAHs are common constituents of petroleum hydrocarbons. Chemicals detected in Zone 2 may be 

impacting the Thames River. ote that the ecological risk assessment, discussed in Section 25.3, 

concluded that the L er Subase represented a minimal potential risk to ecological receptors. 
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er Subase were compared to Connecticut drinking water standards and 

remediation standards. Site-specific soil data were compared to Connecticut remediation standards for 

direct exposure and pollutant mobili Direct exposure criteria for residential exposu 

~onse~atively evaluate potential exposure to soil at the site. Only concentrations of TP 

one 2 exceeded the residential direct exposure criteria. Concentrations of 

the industrial direct exposure criteria. 

To address concerns regarding migration of chemicals from soil to ground ater, site soil data 

compared to Connecticut remediation standards for pollutant mobility. ere compared to G 

criteria. For Zone 2, TPH was the only chemical reported at maximum concentrations in 

pollutant mobility criteria. 

Analytical ground ater data for Zone 2 were also corn red to Connecticut o exceedances of 

ere noted in the unfiltered samples. ntimony was the nly chemical detected in the 

filtered samples at a maximum concentration exceeding the Connecticut aximum detections of 

sodium in the unfiltered and filtered groundwater samples were in excess of the 28,000 pg/L state 

otification Level. 

ater concentrations of antimony (filtered), lead (unfiltered), and T exceeded the 

Connecticut remediation standards for groundwater protection. Arsenic (filtered and unfiltered) and lead 

(unfiltered) were the only chemicals detected in Zone 2 at maximum concentrations exceeding the surface 

ater protection criteria. 

The general decision tree for the evaluation of sites is provided in Figure 1-3. The evaluation of data using 

this decision tree for Zone 2 is as follows: 

Existing data have been collected and evaluated. Information describing the site, previous 

investigations, and physical characteristics of the site are provided in Sections 4.1, 4.2, and 

respectively. The nature and extent of contamination is provided in Section 4.4. 

Based on existing data, no imminent threat to human health or the environment was identified for 

Zone 2. 
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Contaminant fate and transport have been described, baseline human health and ecological risk 

assessments have been conducted, and data have been compared to CTDEP Standards. 

ithin Zone 2 has not been fully characterized, since there is no SVOC data for soils 

(SVOCs are associated ith petroleum hydrocarbons). 

Limited contamination in Zone 2 has been detected. A small hot spot area of TPH contamination 

(maximum concentration of 8210 mg/kg) is evident along Albacore Road near Cisco Road (see 

ing 2). In addition, an area near Corvina oad (discussed as art of Zone 1) has been 

identified (maximum TP concentration of 6670 m This contamination appears to be 

associated with either tank leaks at Zone 1 or fuel 

Further action is required for Zone 2 and is discussed in Section 4.6. 

The Phase II RI rovides recommendations for Zone 2. Further characterization focusing on sam 

and analysis to evaluate the nature and extent of TP!-l and semivolatile organic compounds in soil is 

recommended. Continued ground ter sampling and analysis are recommended to monitor 

contamination levels. These recommendations are supported by the folio 

TPH concentrations as great as 8210 mglkg were detected in soil along the fuel pipeline on the west 

side of Zone 2. 

SVOCs have not been analyzed for in soil during the Phase I or II RI activities. onitoring of these 

compounds is needed to evaluate risks associated with these contaminants. It is highly probable 

that SVOCs will be detected at significant levels in soil, based on the resence of TPH. SVOCs are 

common components of TPH, and the concentrations of these compounds are unknown. 

Petroleum products and oily substances have historically migrated into the Thames River. As 

discussed Section 2.0, the Thames River sediment and shellfish community may be impacted in the 

vicinity of the Lower Subase. 
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dditional sampling and analysis should also be conducted to confirm hether lead detected in deep soils 

is truly mobile, as indicated by the TCLP results. The SPLP method should e used to anaiyze the 

additional samples. 

It is further recommended that in conjunction with sampling at Zone 2, integrity inspections on the active 

and inactive fuel lines located in Zone 2 (and throughout the Lo er Subase) be conducted to determine 

potential line leaks. In addition, a revie of records to identify previous leaks based on the results of 

inspections and tightness tests is recommended. The integrity inspections and revie of data are . 

entify sources of petroleum contamination. 

s contaminants associated with the Lower Subase have been detected in the sediments in the Thames 

iver, sampling of the se iments is recommended in conjunction ith characterization activities to aid in 

the identification of source areas and contaminants of concern. Sampling of media from the Thames 

ased on the results of the additional sampling and analyses and the integrity inspection activities, source 

areas ill be able to be defined and remedial activities for the source areas will be conducted as 

necessary. remedial activities should focus on the removal of free product and highly contaminated 

areas (hot spots), hich may act as sources of contamination to other media/receptors. Ho 

ecause Zone 2 is located in an active, industrialized area that is vital to national security, petroleum 

contamination is widespread in the Lower Subase, and contamination presents minimal risk to human 

health and the environment (i.e., limited exposure pathways), remediation of all contaminated material at 

Zone 2 by excavation is not feasible or practical. Therefore, in-situ remedial options such as containment, 

air sparging, soil vapor extraction (SVE), natural attenuation, or bioremediation ill also be explored and 

used as applicable. 
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- Not available or not applicable. 

(1) Includes data from the following samples 13MW11(24), 13TB6-0103, and 13TB9-0103. 

(2) Based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the Criteria. 

(6) Essential nutrient, Not evaluated for COPC selection. 

(7) Trivalent chromiumlhexavalent chromium. 



Volatile Organic Compounds (mgkg) 

- Not available or not applicable. 

(1) Includes data from the following samples 13MW10(68), 13MW17(8-IO), 13MW6(14-16) 13TB11-0406, FPTB14L-04, FPTB15L-09, FPTB16L-11, FPTB17L-II, FPTBI8L-05, FPTB22L.07, and FPTB24L-07. 

(2) Based on current USEPA Region III guidance (USEPA Region Ill, May IO, 1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the hmaximum does not exceed any of the criteria. 

(6) Essential nutrient Not evaluated for COPC selection. 

(7) Trivalent chmmiutnlhexavalent chromium. 



- Not available or not applicable. 
(1) Includes data from the following samples: 13MW11(24), 13TB8-0103, and 13TB9-0103. 
(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP. December 1995. 
(3) Federal Toxicity Characteristic Regulatory level (58 FR 46049). 
(4) Contaminant of Potential Concern; Yes (Y) indicaies that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 

I 
z;; 



-Not available or not applicable. 
(1) lndudes data from the following samples: 13MW10(68), 13MW17(8-IO), 13MW6(14-16), and 13TBll-0406. 
(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater, CTDEP, December 1995. 
(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the aiteda. 

a IS 8 



P 
.L 

Metals @g/l) 

1 3118 1 1.3-4.7 

60.8-630 1 50-72.9 183 1 13MWlO 

IMaanesium I 18118 I 4540-21X 

1 7118 1 9.5-356 

18118 1 15500-1850000 1 - 1 331644 1 IJMWIO 



iscellaneous (us/l) 

- Not available or not applicable. 

(1) lndudes data from the following samples: 13MWl7S, IJMWIOS, 13MWl8S, 13MW6S, IJMWIIS, NESOMWGS, 13GW10,13GW10-2, 

13GW11,13GW11-2,13GW17,13GW17D, 13GW6,13GW6-2,13GW17-2,13GW17-D-2, NESOG, and NES06-2. 

(2) For residential tap water ingestion, based on current USEPA Region III guidance (USEPA Region III, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995) 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Secondary MCL, based on aesthetic drinking water qualities. 

(8) Essential nutrient, not evaluated for COPC selection. 

(9) Notification Level. 

(10) Not applicable for COPC screening. 



- Not available or not applicable. 

(1) Includes data from the following samples: 13GWlO-2,13GWlO, 13GW11,13GWll-2,13GW17,13GWl7D, 13GW6,13GW6-2,13GW17-2,13GWl7-D-2, NESOG, and NESO6-2. 

(2) For rasidenEaltap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Secondary MCL, based on aesthetic drinking water qualities. 

(8) Essential nutrient, not evaluated for COPC selection. 

(9) Notification Level. 
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Zone 3 extends from the southern end of Zone 2 to the southside of Bullhead oad and includes Site 17 - 

aterials/Solvent Storage Area (Building 31). Figure 5-l shows the sites included in Zone 3 

and the limits of the zone. Fuel oil distribution lines and steam, condensate, and electrical ducts are also 

uilding 31 as constructed in 1917 and was originally used as a bagel shop until the mid 1950s. 

Battery overhaul was one of the largest operations conducted at the Subase prior to nuclear po 

diesel submarines, containing approximately 100 batteries, ere routinely serviced in the Battery Overhaul 

Shop at Building 31. Services ranged from charging batteries to complete battery overhaul. Spent acid 

from the overhauled batteries as disposed of in a spent acid tank located at the Spent Acid Storage and 

Disposal Area - Site 15 (Envirodyne, 1983). 

Building 31 has been used as the main hazardous/flammable materials warehouse from the ‘1970s to the 

present. Items such as sulfuric acid, methyl isobutyl ketone, potassium hydroxide, potassium tetraborate, 

hydrofluoric acid, and nitric acid were stored in containers of up to 55 gallon capacity. In 1992, while the 

concrete floor of the building was being replaced to comply with RCRA regulations, a yellow discoloration 

was discovered in the soil beneath the floor slab. Analysis of soil samples revealed elevated levels of 

lead. As a result, an Action emorandum was prepared (H US, 4993a) which identified excavation, 

onsite solidification of all soils with a total lead concentration of 500 mg/kg or greater or a TCLP leachate 

lead concentration of 5 mg/L or greater, onsite backfilling, and offsite disposal of contaminated debris as 

the time-critical remedial action of choice. A remedial design was performed and the remedial action was 

completed during the first half of 1995 (HNUS, 1995a). Figure 5-2 sho 

were remediated. 
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Fuel oil distribution lines and utility ducts and trenches run through Zone 3. Descriptions of the distribution 

ucts and trenches are provided in Sections 1.2.4.3 and 1.2. , respectively. The location 

of the distribution lines and utili 

ing investigations ere conducted at Zone 3 and are discussed in the subsections following: 

inal Site Investigation Subsurface Oil Contamination ( 

@medial Investigation (Atlantic, 1992) 

morandum for Building 31 ( 

Post Removal Action 

Site investigation Report for Tank Fa 

Phase II Remedial Investigation ( &R Environmental, 1996a) 

hran Engineering Corporation completed an investigation to identi and delineate the sources 

of heavy oils in the subsurface of the Lower Subase (Sites 10, 11, and 13). Activities completed 

the investigation included collecting soil samples from soil borings, oil samples from manholes and 

trenches, and groundwater samples from monitoring wells. These samples ere tested to identify the 

type, degree of weathering, and general concentrations of oil contamination at the three sites. One soil 

boring, later converted to a monitoring well, was installed within Zone 3 ( this investigation. 

The location is shown on Figure 5-1. 

Oil contamination (determined to be o. 6 fuel oil weathered less than a year) was observed in the trench 

which runs along Argonaut Road from approximately Building 85 (Zone 4) to near the northeast corner of 

Building 78 (Zone 3). The fluorescence results indicated trace levels of o. 6 fuel oil in soils collected 

from the soil boring. The groundwater spectra was typical of waste oil. hran recommended inspection 

of the fuel lines within the trench and subsequent cleaning of the trench. 
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n investigation of 11 sites as completed at by Atlantic Environmental Services, Inc. from 

1990 to 1992. ne site, identified as the Lower Subase - Site 13, included the.area represented by 

Zones 1 through 4. 

The Lower Subase Phase I field investigation consisted of a utility manhole inspection and 

inspection for evidence of contamination sources. ere a soil gas survey, test 

boring completion, monitoring well installation, and soil and groundwater sampling. 

manhole inspection, manhole covers were removed and inspected for visual evidence of 

oil. Four areas of significant petroleum accumulation were observed during the manhole inspection. One 

of these areas, anhole 73, south est of Building 31 and north est of Building 80 on Albacore 

partially located within Zone 3. A thick black oil was observed in a manhole in this area. 

for the accumulation were noted as previous product releases from underground fuel lines or storage tank 

leaks. The report indicated that there was no evidence of an ongoing release; the petroleum 

contamination appeared to be related to previous releases. 

inspection of the waterfront bulkhead was conducted from a boat during lo tide. During the waterfront 

inspection no oil seeps or sheens or evidence of such were observed any 

the Lower Subase. 

A shallow soil gas survey (at depths of 12 to 18 inches) was also conducted within Zones 1 through 

The results for Zone 3 indicated low VOCs at southwest corner of Building 31 and one area of low VOCs 

west of Buildings 80 and 79. All of the soil gas points to the west of Building 79 extending approximately 

100 feet to the east side of the building contained trace or low levels of VOCs. ile most of the area by 

Building 80 is within Zone 4, a portion extends into Zone 3. The source of the contamination is likely from 

Zone 4. These areas were further characterized by the bsurface investigation. One test boring (13TBS) 

and one soil boring, converted to a monitoring well (13 12) were installed within Zone 3 and locations 

are shown in Figure 5-1. Soil and groundwater samples collected from 13 ere analyzed for 

inorganics, TPM and fluorescence. Soils from the test boring were screened in the field for organic vapors 

and examined visually, but ere not chemically analyzed. 

Based on TPH and fluorescence results, subsurface soil along Bullhead Road contains 

oil/diesel oil, but petroleum contamination is not present in groundwater. 
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n action memorandum repared by Halliburton US to document the decision to conduct a time- 

critical removal action at er discovery of yello discoloration underneath a concrete slab of 

ing 31, soil sam d underneath the floor at depths of 1 inches to 60 inches. Soils 

were found to be a aste (as defined under ) based on TCLP lead 

concentrations exceeding 5.0 mg/L. An additional soil and gro~ndwater investigation as conducted to 

better define the extent of contamination. T ere drilled inside Building 31 and six 

borings were drilled outside. Sampling locations for this investigation are sh n on Figure 5-2. A total of 

101 subsurface soil samples ere collected. Three surface soil samples (depths of 0 to 6 inches) were 

een Building 31 and lding 78. All soil samples ere analyzed for lea 

subsurface samples (collected fro 

were analyzed for metals. Four subsurface soils 

L metals plus cyanide. Four te 

to determine groundwater quality ithin the Building 31 area. 

th the exception of ter samples collected 

for total and dissolve . The two ground 

sampling were analyzed for TCL organics and TAL met 

ased on the results of sampling and analysis, the areas inside and outside ith lead 

concentrations in soil greater than 500 mglkg were identified and the roposed action for removal of the 

contaminated soils as identified. The removal action taken at Building 31 is discussed 

The time-critical removal action for uilding 31, initiated by the avy, consisted of excavation of lead 

contaminated soil above mean low tide elevation and onsite or offsite treatment and disposal. A cleanup 

level for lead of 500 mg/kg was set for the removal action. The removal action included on-site 

solidification and stabilization of soil excavated from within Building 31 and backfilling of the stabilized soil 

ithin Building 31; installation of a concrete floor over the backfilled stabilized, soil; and offsite solidification 

and stabilization and disposal of contaminated soil excavated from three areas outside of 

backfilling with clean fill. The three areas outside of Building 31 that 

Buildings 31 and 78, adjacent to Building 31 along Bullhead Road, and adjacent to uilding 31 along 

Albacore Road. The removal action was conducted by ational Environmental Services Corporation. 

Also, demolition debris and excavated materials not suitable for soli i~catio~/stabilization 
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for contamination and offsite landfilled either as hazardous or non-hazardous material. The cells that were 

excavated as part of the removal action within Building’ 3-l are sh 

Based on the results of the post-removal action field verification sampling and analysis, 

Environmental indicated that the excavation areas beneath Building 31, along Bullhead Road, and 

een Buildings 31 and 78 ere no longer contaminated (i.e., lead concentrations re less than 500 

mg/kg in soils above the mean lo tide elevation), and no further action s required. Verification 

sampling after excavation along Albacore oad indicated lead concentrations re still above 500 mg/kg. 

However, as further excavation of soils along Albacore Road would inte ith base operations, the 

avy postponed further removal action in this area and the excavated are 

ackfilling, a non ven geotextile liner was installed in the excavation 

prevent further contaminant migration and to allow for easy resumption of future removal actions. 

B Environmental conducted an investigation in 1995 of the UST farm along Crystal Lake Road. The 

primary objectives of the investigation were to define the extent of soil and groundwater contamination 

from the UST farm, evaluate the impact of the UST farm on the stormwater ischarge, and recommend 

remedial alternatives, if needed. As part of the tank farm investigation, underground pipelines from the 

fuel loading dock (Pier 1) throughout a portion of the Lower Subase (Zones 1 through 4) and the gate 

valve (Building 322) to tanks within the tank farm were investigated. Soil samples were collected along 

the new and old diesel underground pipeline at approximately 100-foot intervals. The samples 

analyzed for TPH. The o. 6 fuel oil lines were not included as part of the investigation as they are 

installed within lined trenches, which would prevent or minimize any potential soil and groundwater impact 

from leaks. Two samples (FPT 12L-08 and FPTB13L-07) and one duplicate (D P17-111895) were 

collected within Zone 3 (GS-‘12L and GS-l3L). TPH concentrations were less than 25 mg/kg. 

The report recommended that additional integrity inspections be performed to determine the locations of 

previous line leaks on both active and inactive product lines throughout the Lo er Subase. In addition, a 

as recommended to identify previous leaks based on the results of line inspections and 

tightness tests. 

A Phase II RI at 13 sites at was conducted by B&R Environmental. The 

included in this investigation. Soil boring installation and soil and groundwater sampl 
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included in the investigation. Six soil sa re collected from four 

re analyzed for lead, TP , and TCLP metals. Gro 

from one existing monitoriflg 12). The ground 

OCs, metals (total a The data and results o 

art of the nature and d data evaluation discussions in Section 

General physical characteristics of the Lower Subase are discussed in Section 1.3. Site-specific physical 

characteristics are discussed in the subsections follo 

The ground surface in one 3 slopes gently to the iver. Zone 3 is primarily 

paved or covered ith buildings. The Providence and orcester Railroad runs along the eastern 

of the zone, while the Thames iver forms the western border of the zone. 

Zone 3 is located along the Thames River. No other significant surface water features are located 

or adjacent to Zone 3 ith the exception of local storm sewers. Catch basins and storm se 

n on Figure 5-1. From the drawing it can be seen that one storm se er (i.e., the one along the 

south side of Capelin Road) from Zone 3 outlets to the Thames River at Pier 6. 

The SCS soils map classifies the soil at Zone 3 as Urban Land. USGS surficial geology map indicates 

that Zone 3 soil is artificial fill. ased on boring logs for borings installed during the hase I and Phase II 

Rls, along the east side, Zone 3 consists of 5 to 10 feet of sand and gravel, underlain by 3 to 7 feet of fine 

to medium sand and 0 to 5 feet of fine sand. The sand is underlain by approximately 8 feet of sand and 

gravel. Along the est side (near the Thames River) the sand and gravel layer is approximately ‘15 to 20 

feet and is underlain by 3 to 10 feet of sand and silt. The depth of the bottom layer is not known, as 

borings were not installed to the bottom of the layer. 

edrock in Zone 3 is mapped as amacoke Formation on USGS bedrock maps. This as not confirmed 

by soil borings. 
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The depth to groundwater is approximately 6 to ‘IO feet belo ground surface and the elevation of 

groundwater ranges from 3 msl on the east side of Zone 3 to approximately ‘I msl on the west side. 

Soil and ground ter sampling was conducted at Zone 3 uring Phase I and Phase II Rls, as 

other investigations as discussed in Section 5.2. The analytical results from these investigations are 

summarized below as well as the results of the medium-specific COPC screening. 

Tables 5-1 through 5-4 summarize the analytical results of the soil samples collected from Zone 3 and 

summarize the COPC screening results. The analytical data is grouped using sample depth and 

analytical method. Analytical data for shallow soils (sample depth of c 4 feet) are summarized in 

Table 5-1, hile data for deep samples (sample depth of >4 feet) are shown in Table 5-2. Analytical 

results from the TCLP erformed on shall and deep soils are shown in Tables 5-3 and 5-4, respectively. 

a&ground concentrations of inorganics in soil, used below for comparison purposes, 

the Background Concentrations of lnorganics in Soil Report (Atlantic, 1995b). 

Drawings 1 through 4 (back pocket) show the distribution of TPH and lead contamination in soil in all 

zones, including one 3, being investigated as part of the Lower Subase RI. Dra ings 1 and 3 show TPH 

and lead isoconcentration contours, respectively, for shallow soils, while Dra ings 2 and 4 show the same 

respective contours for deep soils. 

A majority of the shallow soil samples (0 to 4 feet below ground surface) at Zone 3 were analyzed for lead. 

A limited number of samples ere also analyzed for VOCs, SVOCs, etals and TPH. A majority of the 

soil samples were collected within Building 31. A few were also collected along Albacore Road and 

ullhead Road. Lead concentrations were detected above background (17.5 mg/L, Atlantic 1995b) in 

many shallow soil samples and several concentrations exceeded the highest screening criteria (i.e., 

State’s Industrial, Direct Exposure screening criteria = 1000 mglkg). Other inorganics identified as 

COPCs include aluminum, arsenic, beryllium, cadmium, iron, manganese and nickel. II of these COPCs 

were identified from the analytical results for one sample. 
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s the distribution of lead in shall soils of Zone 3. The majority of the data points used to 

generate the contours are in Buildin Due to the large number of samples collected 

building, the actual measured concentrations ere not able to be presented on the drawing. The contours 

suggest that the lead lbacore Road in Zone 3 is related to high detections of lea 

Building 31. Lead concentrations in soil samples collected as part of the investigation for the time-critical 

removal action at uilding 31 were as high as 16,000 mglkg prior to excavation. In addition, TCLP lead 

concentrations in some of these soil samples exceeded both state criteria and federal toxicity 

characteristic regulatory levels. ost lead contaminated soil underneath and adjacent to Building 31 was 

remediated in 1995 as part of the removal action. Lead at concentrations exceedin 

cleanup level for lead used for the removal action) are still present in soils along 

Lead concentrations measured in sediment samples taken from the Thames iver are also provided on 

rawing 3. The maximum lead concentration measured in the river sediment along Zone 3 is roughly 30 

times less than the maximum concentration measured in shall0 Zone 3 soil. 

concentrations adjacent to Zone 3 are generally the same to slightly above other levels detected in the 

iver. As discussed in Section 2, the levels of lead detected in these sediment samples pose a 

potential problem to ecological receptors (i.e., exceeds background and ecological benchmark value). 

TCLP results for shall0 soils indicate that lead is the only COPC (See Table 5-3). Lead is a COPC only 

when concentrations are compared to the CTDEP Pollutant obili Standard for G 

groundwater. one of the TCLP lead concentrations exceeded the Federal toxicity characteristic 

regulatory level. 

Three VOCs and one SVOC were detected in a single soil sample collected from Zone 3. Of the WCs 

detected, only methylene chloride was detected at a concentration which exceeded any screening criteria. 

The only criteria exceeded by the concentration was the most conservative soil screening criteria, the Soil 

Screening Level for igration to Groundwater (0.001 mg/kg). It should also be noted that methylene 

chloride is a typical laboratory contaminant. The only SVOC detected (BEHP) did not exceed any of the 

screening criteria. 

TPH concentrations in shall0 soils ranged from 65.2 mglkg to 552 mg/kg. One detection of TP 

13TB5A exceeded the Federal and state residential screening levels; however, none of the concentrations 

exceeded the state industrial or pollutant mobility criteria. This test boring is located along Bullhead Road 

as shown on Dra The drawing also shows isoconcentration contours of TPH. From the 

information provided on the drawing, it appears that the TPH detected along Bullhea oad in Zone 3 may 
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be related to higher levels of TPH detected in Zone 4. 

Zone 3 to evaluate the distribution of TPK 

ere collected from other areas of 

In summary, the results of the COPC screening indicated that lead and to a lesser e ent TPH are the 

soil in Zone 3. Other shallow soil COPCs include methylene chloride, 

aluminum, arsenic, beryllium, cadmium, iron, manganese and nickel. The uncertainty associated with 

these COP& is high due to the limited number of analytical results ere available for comparison. 

majority of the deep soil samples (greater than 4 feet belo ground surface) at Zone 3 

for lead. A limited number of samples were also analyzed for VOCs, SVOCs, 

of the soil samples were collected ithin Building 31. A few were also collected along Alb 

ullhead Road. f the nineteen metals detected in the o deep soil samples analyzed for the full list of 

TAL metals, only cadmium, calcium, lead, nickel, silver, sodium and zinc concentrations exceeded 

background levels (0.24 mgfkg, 499 mglkg, 17.5 mg/kg, 5.95 mglkg, 0.385 mglkg, 20.5 mg/kg and 

31.3 mg/kg, respectively). Calcium and sodium are considered essential nutrients and ere not evaluated 

during COPC selection. In addition, the groundwater in Zone 3 is brackish from the Thames 

may be the cause of the high sodium concentrations. Lead concentrations measured in the deep samples 

ranged from 2.6 mg/kg to 6060 mg/kg and exceeded both background (17.5 mg/L) and screening levels. 

Aluminum, arsenic, beryllium, cadmium, iron, and manganese exceeded one or more screening criteria. 

Concentrations of these other metals in the Zone 3 soils were generally similar to concentrations detected 

ithin all zones of the Lo 

s isoconcentration contours of lead concentrations measured in Zone 3 deep soils. The 

majority of the data points used to generate the contours are in Building 31. Due to the large number of 

samples collected within this building, the actual measured concentrations were not able to be presented 

on the drawing. The maximum concentration of lead (6060 mg/kg) was detected along Albacore Road in 

a sample collected as part of the Building 31 remediation. The lead concentrations measured in the deep 

soil are roughly the same order of magnitude as the concentrations measured in the shallow soils. 

Lead concentrations measured in sediment samples taken from the Thames 

Drawing 4. The maximum lead concentration measured in the river sediment along Zone 3 is 

approximately 45 times less than the maximum concentration measured in deep Zone 3 soil. As 

discussed above, the lead concentrations measured in the sediment adjacent to Zone 3 are generally the 
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same to slightly above other levels detected in the T 

potential problem to ecological receptors. 

iver and the concentrations of lead pose a 

TCLP results for deep soils in icate that lead is the only COPC (See Table 5-3). Contrary to shallow soils, 

lead is a COPC hen concentrations are compared to either the CTDEP Pollutant obiliQ Stmdard for 

GB classified ground ater or the Federal toxici characteristic regulatory level. The maximum TCLP 

leachate concentration from deep soil (5,880 pg/L) is a proximately 2 times higher than the maximum 

TCLP leachate concentration from shall soil (2,890 PgIL). 

ere detected in one of o deep soil samples analyzed for these compounds (SB22). This 

collected during the investigation/remediation of ethylene chloride, a common 

laboratory contaminant, as the only VOC identified as a COPC. re also detected in the 

soil sample collected from S one of the concentrations screening criteria. 

concentrations in deep soil ranged from 18.6 mglkg to 3,400 mglkg. The only concentration of TP 

exceeding screening levels etected in the sample from 13 12. Based on fluorescence analysis 

from the Phase I . 2 fuel/diesel oil is present in the vicinity of 13 12. Drawing 2 sho 

isoconcentration contours measured in deep soil. The high detection of TPW at 13 12 is most 

likely due to a leak in the fuel pipeline located east and upgradient of the monitoring 

Based on the results of the COPC screening (Tables 5-2 and %I), lead and TP are the primary COPCs 

for deep soil in Zone 3. Other COPCs of note include methylene chloride, aluminum, arsenic, beryllium, 

cadmium, iron, lead and manganese. The uncertainty associated with these COPCs is high due to the 

limited number of analytical results which were available for comparison. 

Tables 5-5 and 5-6 summarize analytical results for groundwater samples collected in Zone 3 and 

summarize the COPC screening results. Analytical results from unfiltered samples are provided in 

Table 5-5 and the results for filtered samples are summarized in Table 5-6. 

Drawings 5 through 7 (back pocket) show the distribution of TPW and lead contamination in ground 

for all zones, including Zone 3, being investigated as part of the Lower Subase 

isoconcentration contours of TPH concentrations measured in groundwater. lsoconcentration contours of 

filtered and unfiltered lead concentrations in groundwater are resented on Dra 

respectively. 
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Four tempora 4) and’one permanent monitoring 12) are located 

in Zone 3. T amples were collected from each temporary well for the 

investigation completed for the Action emorandum at uilding 31. Three rounds of groundwater 

samples have bee 12 during the Phase I and Phase II Rls. Unfiltered metals 

ere analyzed for during all five rounds. Twenty inorganics ere detected in at least one round (see 

Table 5-5). Of these arsenic, barium, calcium, chromium, iron, lead, magnesium, manganese, nickel, 

potassium, sodium, and zinc ere consistently detected. Calcium, magnesium, and potassium are 

essential nutrients and ere not evaluated during the COPC screening. Aluminum, arsenic, barium, 

beryllium, cadmium, chromium, iron, manganese, mercury, nickel, vanadium, and zinc concentrations in 

unfiltered groundwater exceeded one or more screening levels. Sodium concentrations only exceeded a 

notification level. 

ere analyzed for in well ‘13 o rounds of sampling for the Phase II RI (in 

arch and June of 1994) and in wells GW-O’i through GS-04 during two rounds of sampling for the 

uilding 31 Action emorandum. Eleven inorganics were detected in the ground ater (see Table 5-6). 

arium, calcium, iron, magnesium, manganese, potassium, and sodium were detected in all samples, 

hile selenium was only detected in the sample from Round 1 of the Phase II 

detected in the sample from Round 2 of the Phase II RI. The magnitude of the metals concentrations 

detected in unfiltered samples ere higher than concentrations in filtered samples. Arsenic, iron, 

manganese, and sodium in filtered groundwater also exceeded one or more screening levels. Sodium 

concentrations only exceeded a notification level. 

The distribution of lead in unfiltered and filtered groundwater samples is shown on Drawings 6 and 7. By 

comparing the o drawings it can be seen that unfiltered groundwater concentrations ere substantially 

higher than filtered groundwater concentrations. These results indicate that lead is sorbed to the 

suspended soil particles in the groundwater and may not be soluble. These high levels of lead are most 

likely due to the former activities within Building 31. All of the lead concentrations detected in the 

unfiltered groundwater samples collected in the temporary wells from within Building 31 exceeded the 

state and federal screening criteria. one of lead concentrations detected in the filtered groundwater 

samples collected in the temporary wells exceeded any screening criteria. Groundwater in the vicinity of 

W12 does not appear to have been impacted as much as ground eneath Building 31, 

where significant lead contamination was identified. Groundwater samples collected from well 

located within Zone 4, show lead concentrations as high as 140 ug/L and an average concentration of 

64 ug/L. It is unkno n if the contamination detected in well WE5 is a result of Zone 3 or Zone 4 

contamination, or both. 
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o VOCs were detected in any of the sampling rounds. EHP and fluorene ere the only SVOCs 

detected in ground ater. Concentrations of these 12 in Round 2 

either SVOC was selected as a COPC because the concentrations were below 

ere not analyzed for in Phase I. SV ere analyzed for in 

2 during Round 1 of the sampling for the Building 31 Acti orandum; however, no SVOCs 

were detected. TP as not detected in any of the samples collected for the Phase I or II 

samples collected from the temporary wells were analyzed for TPH. Fluorescence spectroscopy 

conducted during Phase I sh at concentrations too I 

ell installed and sampled previous to the Phase I investigati 

waste oil. 

TPH was not detected in monitoring 12 of Zone 3. Ho ever, the average of one-half of the 

detection limits for 3 samples (666.67 pg/L) is shown on ing 5. This average detection limit 

calculated from detection limits of 3,000 pg/L, 500 ug/L, and 500 ug/L. All of these detection limits are at 

or above the state’s TP remediation criteria of 500 ug/L. This information suggests that there is a high 

level of uncertainty in the TP results for Zone 3. 

Data was evaluated based on contaminant fate and transport, human health and ecological risk 

assessments, and a comparison to state standards in the Phase II RI. These are summarized in this 

section. In addition, an evaluation of Zone 3 using the decision tree provided in Figure l-3 is also included 

in this section. Data collected during the investigationkemediation of Building 31 is not evaluated in this 

section because it was not available when the Phase II RI was being completed. This data ill be 

included in the data evaluation performed for the upcoming Lower Subase 

etals are not typically considered to be mobile contaminants in the environment. Lead and other metals 

do not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 

acidic soil conditions, metals may be solubilized and transported vertically with infiltrating precipitation. 

The presence of these analytes at depth may reflect the nature of the fill material used to construct the 

Lower Base, as well as some potential vertical transport associated with industrial activities occurring on 

the surface. In addition, the presence of lead at the site may be the result of, until the 1950s all 
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submarines depended on lead batteries for principal means of unde ater propulsion. The storm sewer 

oad could act as a preferential contaminant migration path ay for Zone 3 contaminants. 

aseline human health risk assessment for the Lower Subase focused on 0 potential receptor 

groups: construction ers and future residents. Two variations of exposure were considered for each 

receptor, as per USE gion I guidance; CTE and R oncarcinogenic risks (Hazard Indices) 

less than unity. Carcinogenic risks (incremental cancer risks) for all receptors were less than 1x10” or 

ithin the USEPA target risk range of 1x1 O6 to 1~10~. 

Exposure to lead in soils as addressed using the USEPA IEU odel. Estimated blood levels for 

children in a residential setting ere calculated. Estimated levels (5.1 to 8. 

established level of “concern”, IO ug/dL, indicating that no adverse effects are anticipated for children and 

other potential receptor exposed to surface and subsurface soils at Zone 3. The USEPA IEUBK 

as not used to evaluate groundwater since it is not used for potable water supply. 

The only potential ecological habitat near the Lower Subase is the Thames River. PAf-is and metals are 

the primary chemicals of concern for the Thames River (see Section 2.0). articularly lead) and 

TPH were detected in Zone 3 soils; however only limited SVOC data for soils is available. PAHs are 

common constituents of petroleum products. Chemicals detected at Zone 3 m be impacting the 

Thames River. ote that the ecological risk assessment for the Thames ver, discussed in 

Section 2.53, concluded that the Lo er Subase represented a minimal potential risk to ecological 

receptors. 

Analytical data were compared to Connecticut drinking water standards and remediation standards. Site- 

specific soil data were compared to Connecticut remediation standards for direct exposure and pollutant 

mobility. Direct exposure criteria for residential exposure were used to conservatively evaluate potential 

exposure to soil at the site. Concentrations of TPH and lead in shallow and deep soils in Zone 3 

exceeded the residential direct exposure criteria. Concentrations of TP in deep soil and lead in shallow 

and deep soil exceeded industrial direct ex,posure criteria. 
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To address concerns regarding migration of chemicals from soil to gro r, site soi1 data were 

compared to Connecticut remediation standards for pollutant mobility. ere compared to GB 

pollutant mobility criteria. For Zone 3, a single T concentration in deep soil (3,400 mg/kg at 13 

was the only concentration hich exceeded the pollutant mobility criteria. Concentrations of lead in 

TCLP analyses conducted the Phase II RI and Building 31 remediation exceeded the state criteria 

ederal toxicity characteristic regulatory levels (only deep soils). 

Several exceedances of state standards were noted for unfiltered ground ater at Zone 3. Beryllium, 

mercury, nickel, and sodium were detected in the unfiltered ground ter at maximum concentrations 

above the primary state CLs. Beryllium, lead, mercury, nickel and vanadium ere detected at maximum 

concentrations in unfiltered ground ater that exceeded remediation standards for ground 

concentrations of arsenic, beryllium, cop er, lead, mercury, and zinc in unfiltered gro 

excess of the remediation standard for the protection of surface ater. The only exceedance noted in 

filtered groundwater as sodium. This chemical as detected in both the unfiltered and filtered 

groundwater samples at maximum concentrations in excess of the 28,000 pg/L state otification Level. 

However, the Thames iver which is brackish and influences the groundwater of the Lo r Subase, is the 

likely cause of the high levels of sodium. 

The general decision tree for the evaluation of sites is provided in Figure l-3. The evaluation of data using 

this decision tree for Zone 3 is as folio 

Existing data has been collected and evaluated. Information describing the site, previous 

investigations, and physical characteristics of the site are provided in Sections 5.1, 5.2, and 5.3, 

respectively. The nature and extent of contamination is provided in Section 5.4. 

Based on the existing data, no imminent threat to human health or the environment was identified for 

Zone 3. 

Contaminant fate and transport have been described, baseline human health and ecological risk 

assessments have been conducted and data have been compared to CTDEP Standards. Data from 

the Building 31 investigation/remediation was not used for the human health or ecological risk 

assessments. 
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Although contamination in Zone 3 has not been fully characterized, particularly because of lack of 

C data for soils, available information indicates that the source of contamination is from prior 

activities at the Subase and that significant risks do not exist for human health or the environment. 

removal action for lead contamination at uilding 31 was conducted in 1995. th the exception of 

soils adjacent to Building 31 along Albacore Road, soils above the mean lo tide elevation with lead 

concentrations greater than 500 mglkg were remediated inside and adjacent to uilding 31. Soils 

oad still contain lead concentrations greater than 500 mglkg and leaching tests 

indicate that the lead is potentially mobile. 

A hot spot area (TP concentrations greater than 2500 mg/kg) exists by Argonaut Road and 

Further action is required for Zone 3 and is discussed in Section 5.6. 

I provides recommendations for Zone 3. Further characterization focusing on sampling 

and analysis to evaluate the nature and extent of lead, TPH, and SVOCs in soil are recommende 

Continued groundwater sampling and analysis are also recommended to monitor contamination levels. 

These recommendations are supported by the following information: 

Relatively high concentrations of lead in soil are present at Zone 3 in the vicinity of Site 17 

(Building 31). Concentrations of lead were as high as 4,390 mglkg in shall soil and 6,060 mglkg 

in deep soil of Zone 3 (see Drawings 3 and 4). 

igh concentrations of TPH in soil are also present at Zone 3 (maximum concentration of 

3,400 mg/kg in deep soils as shown on Drawing 1). 

SVOCs have been detected in the groundwater beneath Zone 3. SVOCs were not analyzed for in 

soil during Phase I or II I activities. One shallow and one deep soil sample, collected during the 

Building 31 investigation/remediated, were analyzed for SVOCs. Low levels of SVOCs 

detected in each sample. Further characterization of these compounds are needed to evaluate risks 

associated with these contaminants. It is highly probable that semivolatile organic compounds will 

be detected at significant levels in soil, based on the presence of T H. Semivolatile organic 
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compounds are common components of TP and the concentrations of these compounds are 

etroleum products and oily substances have historically migrated into the Thames 

discussed Section 17, the Thames iver sediment and shellfish communi may be impacted in the 

Additional sampling and analysis is necessary to determine the nature and extent of lead in soils; to 

monitor lead levels in ground ater; to confirm by the S hether lead detected in shallow and 

deep soils is truly mobile, as indicated by the existin TCLP results; to quantify the amount of lead 

entering the Thames River; and to evaluate the cumulative ecological impacts. 

It is further recommended that in conjunction with sampling at Zone 3, integrity inspections on the active 

and inactive fuel lines located in Zone 3 (and throughout the Lo er Subase) be conducted to determine 

previous line leaks. In addition, a review of records to identify previous leaks based on the results of 

inspections and tightness tests is recommended. The integrity inspections and review of data are 

important to identify sources of petroleum contamination. 

Because contaminants associated with the Lower Subase have been detected in the sediments in the 

Thames River, samplin of the sediments is recommended in conjunction with characterization activities 

to aid in the identification of source areas and contaminants of concern. Sampling of media from the 

Thames River is discussed in Section 2.6. 

Based on the results of the additional sampling and analyses and the integrity inspection activities, source 

areas will be able to be defined and remedial activities for the source areas ill be conducted as 

necessary. Remedial activities should focus on the removal of free product and highly contaminated 

areas (hot spots) which may act as sources of contamination to other media/receptors. However, 

because Zone 3 is located in an active, industrialized area that is vital to national security, petroleum 

contamination is widespread in the Lower Subase, and contamination presents minimal risks to human 

health and the environment (i.e., limited exposure pathways), remediation of all contaminated material at 

Zone 3 by excavation is not feasible or practical. Therefore, in-situ remedial options such as containment, 

air sparging, soil vapor extraction (SVE), natural attenuation or bioremediation ill also be explored and 

used as applicable. 
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-Not available or not applicable. 
(1) Includes data from the following samples: 13TB12-0204-X, 13T818-0103,13TB5A-1.5-3.5,13TB5A-1.5-3.5-X, 13TB7-0103,2-EXBE7806,2-EXNW09-06,2-EXNW78-09,2-EXSW78-09, 2-EXWW-ALBACORE-O6,2-EXWWO9- 
06,3-EXSW09-06,4-EXEW03-07, EXBE-BULLHEAD-07, EXEW-BULLHEAD-08, EXEW02-06, EXNW02-06, EXNW03-07, EXNW04-66, EXSWALBACORE-06, EXSW-BULLHEAD-08, EXSWO1-07, EXSW0246, EXSW03-07, 
EXSW04-06, EXWW-ALBACORE-06, EXWWOI-07, EXWW02-06,SBO6-2.0, SBO6-2.0~CLP, SBO6-4.0, SB06-4.0~CLP, SBO64.0~CLP-D, SB06-4.0~D, SBO7-2.0, SBO7-2.0~CLP, SBO7-4.0, SBO7-4.0-CLP, SBO9-2.0, SB09-2.0-CLP, 
SBOM.0, SBO94.0-CLP, 6810-2.0, SBIO-2.0~CLP, 88104.0, SB10-4.0~CLP, SB12-2.0, SB12-2.0~CLP, 5812-4.0, SB124.0~CLP, SB13-2.0, SBi3-2.0~CLP, SB13-2.0~CLP-D, SB13-2.0-D, SB13-4.0, SB134.0-CLP, SBl4-2.0, 
SBl4-2.0-CLP, SBl4-2.0-TAL, SB144.0, SBl4-40~CLP, SB15-2.0, SB15-2.0-CLP, SB154.0, SBl5-4.0-CLP, SB19-2.0, SBl9-2.0~CLP, SB194.0, SBl94,OCLP, SB20-2.0, SB20-2.0~CLP, SB204.0, SB204.0-CLP, SB204.0-CLP- 
D, SB204.0-D, SB21-2.0, SB21-2.0-CLP, 58214.0, SB21-4.0~CLP. SB22-2.0, SB22-2.0-CLP, SB224.0, SB224.0~CLP, SB23-2.0, SB23-2.0~CLP, SB234.0, SB234.0-CLP, SB25-2.0, SB252.0-CLP, SB254.0, SB254.0-CLP, 
SB254.0-CLP-0, SB25-4.0-D, SB26-2.0, SB26-2.0~CLP, SB264.0, SB264.0~CLP, SB27-2.0, SB27-2.0~CLP, SB274.0, SB27-4.0-CLP, SB294.0, SB29-4.0~CLP, 5830-2.0, SB30-2.0-CLP, 58304.0, SB304.0-CLP, 5832-2.0, 
SB32-2.0~CLP, SB33-2.0, SB33-2.0~CLP 
(2) Based on current USEPA Region 111 guidance (USEPA Region III, May IO, 1996). Residential Soil Ingestion for soil and sediment. 
(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 
(4) CTDEP, December 1995. 
(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that the maximum does not exceed any of the criteria. 
(6) Essential nutrients, not evaluated for COPC selection. 
(7) Trivalent chromiutiexavalent chromium. 



T 
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- Not available or not applicable. 
(1) lndudes data from the following samples: 13MW12(8-IO), 13T812-0406,13TB12-0608-X, 2-EXBE-ALBACORE-04,2-EXWW06-06, EXBE-ALBACDRE-03, EXBE-ALBACORE-OCD, EXBEOI-04, EXBE02-04, EXBE03-04, 
EXBE05-64, EXBE06-07, EXBE07-03, EXEW07-05, EXEW07-05D, EXNW0745, EXNW08-07, EXSW07-04, EXSW08-07, EXWW06-07, EXWW07-05, EXWW08-07, FPTB12L-08, FPTB13L-07, DUPl7-111895, SBO6-6.0, SBO68.0- 
CLP, SBO78.0, SBO76.0-CLP, SBO8-6.0, SBO8-6.0~CLP, SBO9-6.0, SBO9-6.0-CLP, SB10-6.0, SBlO-6.0-CLP, SBlOG.O-CLP-D, SBlO-6.0-D, SB12-6.0, SB12-6.0-CLP, SB13-6.0, SB136.0-CLP, SB14-6.0, SB14-6.0~CLP, SB15-6.0, 
SBl5-6.O-CLP, SB16-6.0, SBI6-6.0-CLP, SB17-6.0, SB17-6.0~CLP, SB19-6.0, SB19-6.0~CLP, SB20-6.0, SB20-6.0~CLP, SB21-6.0, SB21-6.0-CLPSB22-6.0, SB22-6.0-CLP, SB22-6.0-TAL, SB236.0, SB23-6.0~CLP, SB246.0, SB24- 
6.O-CLP. SB25-6.0, SB25-6.O-CLP, SB266.0, SB26-6.0-CLP, SB27-6.0, SB27-6.0-CLP, SB29-6.0, SB29-6.O-CLP, SB30-6.0, SB306.0~CLP 
(2) Based on current USEPA Region III guidance (USEPA Region Ill, May 10,1996). Residential Soil fngestion for soil and sediment. 
(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1 .O. 
(4) CTDEP, December 1995. 
(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 
(6) Essential r-&dent. Not evaluated for COPC selection. 
(7) Trivalent chromiutihexavalent chromium. 
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- Not available or not applicable. 
(1) Includes data from the following samples: 13T918-0103, 13TB5A-1.5-3.5,13TB7-0103, SBO92.0, SB104.0, SB13-2.0, SB144.0, SB15-2.0, SB20-2.0, SB21-2.0, SB25-2.0, SB26-2.0, 
and SB27-2.0. 
(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 
(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criterfa; No (N) indicates that the maximum does not exceed any of the 
criteria. 

a 8 8 



a 8 8 

- Not available or not applicable. 
(1) lndudes data from the following samples: 110890-13MW12(8-IO). 131812-0406, SBO66.0, SB07-6.0, 58126.0, SB17-6.0, SB19-6.0, SB22-6.0, and SB23-6.0. 
(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 
(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 
(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 



Semivolatile Organic Compounds @g/L) 



- Not available or not applicable. 
(1) Includes data from the following samples: 13MWl2S, 13GW12,13GWl2-2, and 13GW12-D-2, GW51-1, GW-OI-I-D, GW-OI-2, GW52-1, GW-0252, GW52-2-Q GW551, GW53-2, GW54-I, GW54-2. 
(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 
(3) Maximum Contaminant Level (USEPA, May 1995). 
(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 
(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 
A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Essential nutrient, not evaluated for COPC selection. 
(8) Secondary MCL, based on aesthetic drinking water qualities. 
(9) Notiffcation Level. 

(10 Not applicable for COPC screening. 



- Not available or not applicable. 

(1) lndudes data from the following samples: 13GWl2-2,13GWl2D-2, 13GWl2, GW-OI-2-DISS, GW52-2-DISS, GW-OZ2-DISS-D, GW-rJ3-I-DfSS, GWJJJ-2-DfSS, GW54-I-D&$,, and GW-g4-2-DlSS, 

(2) For residential tap water ingestion, based on current USEPA Region III guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 1 I, Environmental Health 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Essential nutrient, not evaluated for COPC selection. 

(8) Notification Level. 
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Zone 4 extends from the south side of Bullhead Road to the southern boundary of the L 

s the sites included in Zone 4 and the limits of the zone. Sites ithin this zone include 

aste Oil Pit, Site 19 - Solvent Storage Area (Building 316) and the Quay all. 

Utility trenches and fuel distribution lines run through this zone. The gate valve (Building 332) to the tank 

farms is also located in this zone. 

Building 79 is located adjacent to one of the oil contamination areas identified in the avy Environmental 

Support Office ( hran Engineers reports ( hran, 1987) (see Sections 

6.2.1 and 62.3, respectively). This area features a railroad spur, and diesel train engines 

inside the building during ar II through the 1950’s. The service area included a pit in the 

northwest corner of the which waste oil and solvents ere reportedly drained during the 

cleaning and servicing of diesel engines. The pit is no longer in use and is filled vailable 

building maps sho a subsurface drain pipe extending from the pit to Albacore Road. 

uilding 316 is located south of the gate valve building (Building 332). Various solvents used for 

equipment cleaning are stored in Building 316. No major spills have been reported for this building. 

The Quay Wall study area runs from approximately Pier 2 to Pier 6. A wooden platform and quay wall 

ere constructed in 1940. The wooden platform is 4 inches thick and supported by IO- to 12-inch-square 

wooden joists and 8-inch timber pilings. A steel bulkhead along the Thames River as erected in 1952 

and constructed of steel sheet piling and supports. During construction of the bulkhead, the quay wall and 

wooden platform were covered with approximately 6 to 7 feet of sand and gravel fill, and the area was 

paved for vehicle access along Albacore Road. The quay wall is located approximately 4 feet east of the 

steel bulkhead immediately beneath the paved surface. Fill soil below the ooden platform and quay wall 
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may periodically ash out. Void spaces of 3 to 8 feet exist discontinuously beneath the wooden platform. 

Sand and gravel fill separate the void spaces, and can be replaced ith sand pour& into a series of 

manholes along the length of the Albacore Road. atural river deposits of silt and sand underlie the void 

spaces and sand fill. 

Zones of visible petroleum contamination ere present in the soil immediately above the 

and in the fill below the ooden platform. The petroleum was found in the area around 

manhole northeast of Pier 4. Globules of floating product ere alSo present in the standing water in the 

void spaces below the ooden platform. Releases of petroleum products and oily substances were 

observed in the Thames iver in the vicinity of the storm sewer outfall just north of Pier 

as determined that the probable source of the releases was the storm se 

Pier4 and Building 79. An expandable rubber plug was placed in the storm s 

1994, and the storm s er pipe leading to the outfall was filled ith sand in Iate December 1994. Jhis 

measure appears to have remedied the problem, since no visible release of petroleum product has been 

observed in the Thames River to date. 

Fuel oil distribution lines and utility ducts and trenches run through Zone Descriptions of the distribution 

lines and utility ducts and trenches are provided in Sections 1.2.4.3 and 1.2.4.4, respectively. The 

locations of these are sh 

The following investigations were conducted at Zone 4 and are discussed in the following subsections: 

Oil Contamination of Groundwater at Subase (NESO, 1979) 

Final Initial Assessment Study (Envirodyne, 1983) 

Final Site Investigation of Subsurface Oil Contamination (Wehran, 1987) 

Phase I Remedial Investigation (Atlantic, 1992) 

Quay Wall Removal Site Evaluation (l-lNUS, 199%) 

Site Investigation Report for Tank Farm Investigation (B&R Environmental, 1996b) 

Phase II Remedial Investigation (B&R Environmental, 1996a) 
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ES0 conducted a study to identify the source and extent of oil found in soils along the 

at three sites on the Lo er Subase including ste Oil. Pit (Site 13). ES0 

drilled a total of 12 soil borings and installed piezometers in each soil boring. Soil samples collected from 

each boring were analyzed for oil content. Groundwater samples were collected from each 

resence of oil and, where present, to measure product thickness. 

Four borings/piezometers ere installed during this study at Zone 4 ( ES09 through 12). Locations of 

ells are shown in Figure 6-l. Oil and grease content in soils ranged from 500 ppm to 1,600 ppm. 

ter ranged from 15 ppm ( ES070 and 19) to 982,000 ppm ( 

reported to range from 10 inches to over 5 feet. Oil, identified as lubricating oil, 

was found in the vicinity of Building 79 (Site 13). The ES0 report recommended the a andonment of the 

aste oil pit and the installation of a recovery 

uilding 79 waste oil pit as eventually filled with concrete, and a recovery ell system was installed 

sometime aroun 1985. It operated for a period of several months but was determined to be ineffective 

and later abandoned. 

Envirodyne Engineers, Inc. performed an Initial Assessment Study (IAS) at 

ACIP program. The purpose of this study was to identify and evaluate past w posal practices and 

to assess the potential for environmental impacts. Envirodyne reviewed installation records, interviewed 

long-term and former employees, toured the installation, and photographed sites as part of the IAS. 

Envirodyne identified 11 sites at LON as having contained hazardous material; one of 

located within Zone 4 (Site 13). The report recommended no further actions be pursued at 

(Site 13) as the pit was no longer in use, had been filled with concrete and as closed to all drainage. 

In 1987, Wehran Engineering Corporation completed an investigation to identify and delineate the sources 

of heavy oils in the subsurface of the Lower Subase (Sites ‘IO, 11, and 13). Activities during the 

investigation included collecting soil samples from soil borings, oil samples from manholes and trenches, 
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and groundwater samples from monitoring wells. These samples ere tested to identify the type, degree 

eathering, and general concentrations of oil contamination at the three sites. 

Four borings, converted to monitoring ells were installed in Zone 4 ( , and 5). Six oil samples 

re collected from manholes and trenches ( T-l, and T-2). In addition, one existing well 

SOIO) was also sampled. One of the ma H-3) was also analyzed for PC hran 

identified o areas located ithin Zone 4, that were contaminated ith heavy oil. Oil contamination 

(determined to be o. 6 fuel oil weathered less than a year) was observed in the trench which runs along 

Argonaut Road from approximately Building 85 (Zone 4) to near the northeast corner of Building 78 

nholes and the area underneath the supporting platform in the vicini gilding 79 (Site 13) 

6 fuel oil older than 1 year and trace levels of waste oil. PCBs ere not detected. 

hran recommended removal of the oil from the manholes near Building 79 by using absorption pads 

and/or excavation of oil-laden soil and inspection of fuel lines within the trench and subsequent cleaning of 

the trench. 

An investigation of 11 sites was completed at NSB-NLO by Atlantic Environmental Services, Inc. One 

site, identified as the Lower Subase - Site 13, included the area represented by Zones 1 through 

The Lower Subase Phase I field investigation consisted of a utility manhole inspection and waterfront 

bulkhead inspection for evidence of contamination sources. Also included ere a soi1 gas survey, test 

boring completion, monitoring ell installation, and soil and groundwater sampling. 

During the utility manhole inspection, manhole covers were removed and inspected for visual evidence of 

oil. Four areas of significant petroleum accumulation were observed during the manhole inspection. 

of these areas are located within Zone 4. Thick black oil was identified in an area west of Building 80, on 

the boundary of Zones 3 and 4. The accumulation appeared to be from product release. There 

evidence of ongoing releases. In the other area, a brown milky oil was identified west of Building 79. The 

report indicated this oil possibly originated from the former waste pit in Building 79. An old drawing shows 

the outlet from the waste oil pit, 29 feet south of the northside of Building 79. 

The waterfront inspection was conducted by boat during low tide. Seeps or sheens have historically been 

observed at the waterfront near Pier 4; however, no oil seeps or sheens or evidence of such were 

observed anywhere along the waterfront at the Lower Subase during the inspection. 
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soil gas survey (depths of 12 to 18 inches) was conducted ithin Zones 1 through 4. The 

results for Zone 4 showed a large area of low concentrations of VOCs west of Buildings 79 and 80. This 

s further characterized by subsurface investigations. 

Four test borings (13T ) and four borings converted to monitoring 

shown on Figure 6-l. The soils from the 

in the field for organic vapors and examined visually, but were not chemically analyzed. Soil and 

groundwater samples collected from the monitoring wells were analyzed for VOGs, inorganics, TPli, and 

fluorescence. Existing monitoring ES0 10 and 11 and ere also sampled and 

analyzed during the Phase I RI. 

Based on TPH and fluorescence, an area of subsurface soil est and adjacent to uilding 79 contained a 

o. 6 fuel oil and aste oil. This mixture was also identified in groundwater; however, positive 

detections of TP was only identified in one monitoring 

Halliburton US prepared the Quay Wall Removal Site Evaluation to summarize removal actions 

ovember and December 1994 to remedy petroleum product releases that occurred along 

the Quay Wall of the Lower Subase. Five monitoring/product wells were installed in five of six soil borings 

drilled along Albacore Road to remove residual petroleum from the void spaces located below the 

platform. Five subsurface soil samples were collected from five of the six borings. Four of the soil 

and QW-5) were analyzed for BJEX and TPH. The fifth soil sample (Q 

was analyzed for TCL organics, TAL inorganics plus boron, TPI-I, and TCLP metals. Lead was identified 

as the only chemical of concern. Based on current and anticipated land use of the area, direct lead 

exposures to lead were not considered likely to occur except during construction activities. Therefore, the 

Removal Site Evaluation recommended that no further removal action be performed at that time, but that 

further site investigations need to focus on lead concentrations. It was estimated that no more than 800 

gallons of petroleum were pumped from the void spaces. 

Environmental conducted an investigation in 1995 of the UST farm alon 

primary objectives of the investigation were to define the extent of soil and g 

from the UST farm, evaluate the impact of the UST farm on the stormwater discharge, and recommend 
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remedial alternatives, if needed. As part of the tank farm investigation, underground pipelines from the 

fuel loading dock (Pier I), throughout a portion of the Lower Subase (Zones 1 through 4), and the gate 

uilding 332) to tanks within the tank farm were investigated. Soil samples ere collected along 

the new and old diesel underground pipelines at approximately IOO-foot intervals. The samples were 

analyzed for TPH. The o. 6 fuel oil lines were not included as part of the investigation as they are 

installed within concrete lined trenches, which ould prevent or minimize any potential soil and 

groundwater impact form leaks. Six samples were collected within Zone 4 (GS-6L through GS-IlL). 

Except for one sample located near the southwest corner of Building 105 (GS-SL), TP 

were less than 50 mg/kg. The concentration near Building 105 was greater than 2500 mg/kg. This 

as apparently from a leak along the pipeline. 

The report recommended that additional integrity inspections be performed to determine the locations of 

the previous line leaks on both active and inactive product lines throughout the Lower Subase. In addition, 

a records review was recommended to identify previous leaks based on the results of line inspections and 

tightness tests. 

A Phase II RI at 13 sites at was conducted by B&R Environmental. The L 

included in this investigation. Soil boring installation and soil and groundwater sampling at Zone 4 was 

included in the investigation. Seven soil samples were collected from five borings (13JB2A, 13TB3A, 

13TB4A, 13TB6, WE4A) and were analyzed for lead, TPH, and TCLP metals. Ground 

collected from 8 new and existing monitoring wells (13 WI3 through 16, 

11) and analyzed for VOCs, SVOCs, metals (total and dissolved) and TPH. The data and results of the 

Phase II RI are discussed as part of the nature and extent and data evaluation discussions in Sections 6. 

and 6.5, respectively. 

General physical characteristics of the Lower Subase are discussed in Section 1.3. Site-specific physical 

characteristics are discussed in the subsections following. 
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Zone 4 is primarily paved or covered with buildings. The Providence and rcester Railroad runs along 

the eastern border of the zone and the Thames River forms the western border of the zone. The ground 

surface in Zone 4 slopes gently to the west toward the Thames River. 

Zone 4 is located along the Jhames River. o other significant surface water features are located within 

or adjacent to Zone with the exception of local storm s ers. Catch basins and storm se 

are shown on Figure 6-l. From the drawing it can be seen that four storm s ers from Zone 4 discharge 

into the Thames River. 

The SCS soils map classifies the soil at Zone 4 as Urban Land. The USGS surficial geology map 

indicates that Zone 4 soil is artificial fill. Based on boring logs for borings installed during the Phase I and 

Is, on the east side, Zone 4 consists of 10 to 15 feet of sand and gravel (fill material) underlain 

by 5 to 10 feet of sand and silt (natural deposits). On the east side of the site the sand and silt layer 

not encounter; however, a thin layer of fine to medium sand (3 to 5 feet) underlain by fine sand (3 to 

5 feet) was encounter within approximately IO feet below ground surface. The sand was underlain by 

sand and gravel. The depth of the bottom layers are not known as borings were not installed to the 

bottom of these layers. 

Bedrock in Zone 4 is mapped as amacoke Formation on USGS bedrock maps. This was not confirmed 

by soil borings. 

The depth to groundwater is approximately 5 to 8 feet. The elevation ranged from 3 msl on the east side 

to less than 1 msl on the west side. Groundwater flows west toward the Thames River. 

Soil and groundwater sampling was conducted at Zone 4 during the Phase I and Phase II Rls as well as 

other investigations as discussed in Section 6.2. The analytical results from these investigations are 

summarized below, as well as the results of the medium-specific COPC screening. 
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Tables 6-l through 6-4 summarize the analytical results of the soil samples collected from Zone 4 and 

summarize the COPC screening results. The analytical data is grouped using sample depth and 

analytical method. Analytical data for shallow soils (sample depth of c 5 feet) are summarized in 

hile data for deep soils (sample depth of > 5 feet) are shown in Table 6-2. Analytical results 

from the TCLP performed on shallow and deep soils are shown in Tables 6-3 and 6-4, respectively. 

Background concentrations of inorganics in soil, used below for comparison purposes, 

the Background Concentrations of lnorganics in Soil Report (Atlantic, 1995b). 

Drawings 1 through 4 (back pocket) show the distribution of TPH and lead contamination in soil in all 

zones, including Zone 4, being investigated as part of the Lower Subase RI. Drawings 1 and 3 show TP 

and lead isoconcentration contours, respectively, for shallow soils, whereas Drawings 2 and 4 sho 

same respective contours for deep soils. 

Shallow soil samples (0 to 5 feet below ground surface) at Zone 4 were only analyzed for lead and/or 

TPH. Seven samples ere analyzed for lead and six were analyzed for TPH. Lead concentrations 

detected above background (17.5 mg/kg) in all shallow soil samples at concentrations ranging from 

280 mglkg (13TB4A) to 10,600 mg/kg (WE4A). Lead concentrations exceeded screening levels at all 

locations sampled except 13TB4A. 

Drawing 3 shows the distribution of lead in shallow soils of Zone 4. The contours sh 

significant levels of lead (i.e., in excess of the CTDEP Industrial Remediation Standard) in shallow soils in 

the north west corner of Zone 4 near Buildings 79 and 80. The lead contamination may be from the ste 

Oil Pit at Building 79 or Building 31 in Zone 3. 

Lead concentrations measured in sediment samples taken from the Thames River are also provided on 

Drawing 3. The lead concentrations measured in the river sediments along Zone 4 are roughly 1 to 2 

orders of magnitude less than the concentrations measured in shallow Zone 4 soil. The sediment 

concentrations adjacent to Zone 4 are generally the same to slightly above other levels detected in the 

Thames River. As discussed in Section 2, the levels of lead detected in these sediment samples pose a 

potential problem to ecological receptors (i.e., exceeds background and ecological benchmark value). 
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results for shallo soils indicate that lead is the only COPC (See Table 6-3). Lead is a COPC when 

concentrations are compared to the CTDEP Pollutant obility Standard for 6 classified groundwater and 

the Federal toxicity characteristic regulatory level. The maximum TCLP leachate concentration 

(150,000 p as measured in the soil sample collected from 13T 

TPH concentrations in shallow soils ranged from 31.8 mglkg to 3,440 mg/kg. Only TP 

detected at ‘13T E4A exceeded the Federal and state residential screening I 

the concentration detected at 13Tf34 exceeded the state’s industrial or pollutant mobi 

test boring is located est of Building 80 and north of the utility trench shown on Drawing 1. The drawing 

s isoconcentration contours of TPH. From the information provided on the drawing, it appears 

contamination is the result of either activities at Buildings 79 or 80 or from leaking fuel lines. 

o samples were collected from the southern part of Zone 4 to evaluate the distribution of TP 

ineteen deep soil samples were collected in Zone 4. Seven to eleven of the samples ere analyzed for 

VQCs, one sample as analyzed for SVOCs and pesticide/PC&i, seven to nine of the samples were 

analyzed for inorganics and nineteen of the samples were analyzed for TPH. Of the 

detected in deep soils (greater than 5 feet below ground surface) at Zone 4, arsenic, cadmium, calcium, 

chromium, copper, lead, magnesium, manganese, nickel, potassium, selenium, sodium, vanadium, and 

zinc concentrations exceeded LON background levels (3.6 mglkg, 0.24 mg/kg, 499 mglkg, 21.5 

mglkg, 25.6 mg,/kg, 17.5 mglkg, 3,650 mg/kg, 1188 mglkg, 5.95 mglkg, 2,580 mgikg, 0.445 mglkg, 20.5 

mg/kg, 35.1 mg/kg, and 31.3 mglkg, respectively). Cadmium, calcium, lead, nickel, sodium, and zinc 

concentrations were above background in all or most of the locations sampled. Only maximum 

concentrations of arsenic, chromium, copper, manganese, selenium, and vanadium exceeded 

background; other concentrations were less than background. ost of the maximum concentrations were 

W16. Concentrations of metals detected at Zone 4 ere similar to, although generally 

greater than, concentrations detected within the Lower Subase. Aluminum, antimony, arsenic, beryllium, 

cadmium, iron, lead, manganese, nickel, and selenium were identified as COPCs in deep soil because 

their concentrations exceeded one or more screening levels. It should be noted that antimony and 

beryllium were detected infrequently (i.e., o or less times out of seven samples that ere analyzed) and 

their detected concentrations ere near detection limits. 

rawing 4 shows isoconcentration contours of lead concentrations measured in Zone 4 deep soils. High 

levels of lead are evident along Albacore Road at 13TB3A and Q 1. The maximum lead concentration 

measured in the deep soil (1,990 mg/kg) is roughly 5 times less than the maximum concentration 
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measured in the shall0 soils (10,600 mglkg). By comparing Drawings 3 and 4, it can be seen that the 

lead contamination in deep soil is less pervasive than in shallow soil. This information may indicate one of 

the following: that there is a shallow source of contamination; that there are multiple sources of 

contamination; or that the lead contamination found only in deep soils to the est of Buildings 79 and 80 is 

more mobile. Lead contamination may be a result of activities at Building 79 (former location of pit) or 

from activities at Building 31 in Zone 3. Other metals contamination, particularly at 13 16, is likely the 

result of activities at Building 79. 

Lead concentrations measured in sediment samples taken from the Thames her are alSo provided on 

Drawing 4. The lead concentrations measured in the river sediments along Zone 4 are approximately 1 

order of magnitude less than the maximum concentration measured in deep Zone 4 soil. As discussed 

above, the sediment concentrations adjacent to Zone 4 are generally the same to slightly above other 

levels detected in the Thames River and the levels of lead pose a potential problem to ecological 

receptors. 

TCLP results for deep soils indicate that lead is also the only COPC (See Table 6-4). As was the case for 

shallow soils, lead is a COPC hen concentrations are compared to the CTDEP Pollutant obility 

Standard for GB classified groundwater and the Federal toxicity characteristic regulatory level. The 

maximum TCLP leachate concentration for deep soil was from soil collected from the same boring 

(13TB3A) from which the’ maximum TCLP leachate concentration for shall as detected. However, 

the maximum TCLP leachate concentration from deep soil (21,300 pg/L) was approximately 7 times less 

than the TCLP leachate concentration from shallow soil (150,000 pg/L). 

A variety of VOCs were detected in deep soil samples, although the maximum detected concentration was 

only 0.0203 mglkg (xylene). One or more BTEX compounds were detected in soil from the borings of 

Wells QWl, QW2, QW3, QW4, and 13 Halogenated aliphatics (methylene chloride, 

tetrachloroethene, and trichloroethene) were detected in most of the seven samples in which they were 

analyzed for, at concentrations ranging from 0.001 mg/kg to 0.012 mg/kg. Only these halogenated 

aliphatic compounds were identified as COPCs in deep soil. The only criteria exceeded by the 

concentrations of these compounds is the USEPA Soil Screening Level for migration to groundwater. 

SVOCs, pesticides and PCBs were only analyzed for one sample (QWI). Twelve SVOCs (all PAWS) were 

detected at concentrations ranging from 0.039 mglkg to 0.83 mg/kg. enzo(a)anthracene, 

benzo(a)pyrene, and benzo(b)fluoranthene were the only SVOCs which exceeded screening criteria. 

Benzo(g,h,i)perylene was also retained as a SVOC COPC for Zone 4 by default because no criteria were 

available for screening. Only one pesticide (endrin) was detected in the sample from location 1; 
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however, this chemical was not identified as a COPC as the detected concentration was less than 

screening criteria. 

T as detected in most of the deep samples. TPH concentrations in deep soils ranged from 15.3 

00 mglkg. TPH concentrations detected along Albacore oad exceeded both residential 

and industrial soil screening levels as did the TPH concentration measured along the pipeline on Argonaut 

luefish Road (GS-9L). ing 2 shows isoconcentration contours of TP measured in deep 

soil. As discussed above, high levels of TPH are evident in Zone 4 along Albacore Road and 

Road. TPH concentrations detected in deep soil are generally the same magnitude or higher than those 

detected in shallow soil. y comparing Drawings 1 and 2, it is apparent that the contamination detected 

along Argonaut oad at GS-9L (sample depth of 8 feet) was not detected in the shallow soil at GS-10 

(sample depth of 3 feet). This information indicates that the source of the contamination is a fuel line leak 

instead of a surface spill. The source of the other area of contamination located along 

uilding 79, is likely from the pit at Building 79. The area located on the boundary 

of Zones 3 and 4 is likely a result of pipeline leaks. 

ased on the Phase I hran, 1987) fluorescence analyses, soil samples 

contain a mixture of o. 6 fuel oil and waste oil. In addition, some evidence of oil as apparent in each of 

the five borings drille near Building 79 during the Phase I RI except l3T 

13TB3, had heavier concentrations of oil present as indicated by the presence of oil globules, 

Tables 6-5 and 6-6 summarize analytical results for groundwater samples collected in Zone and 

summarize the COPC screening results. Analytical results from unfiltered samples are provided in 

Table 6-5 and the results for filtered samples are summarized in Table 6-6. 

Drawings 5 through 7 (back pocket) show the distribution of TPH and lead contamination in groundwater 

for all zones, including Zone 4, being investigated as part of the Lo 

isoconcentration contours of TPH concentrations measured in groundwater. lsoconcentration contours of 

filtered and unfiltered lead concentrations in groundwater are presented on Dra 

Three rounds of groundwater samples were collected from 8 monitoring 

ESO10, NBS01 1, WEl, and 5) during the Phase I and 

Phase II Rls. One well, as only sampled during the Phase I RI. Unfiltered metals 

during all three rounds, and filtered metals were analyzed during the o sampling rounds of the Phase II 
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I. Sixteen inorganics ere detected in unfiltered and filtere samples. Six inorganics (beryllium, 

cadmium, chromium, cobalt, mercury, and nickel) were only detected in unfiltered groundwater and one 

inorganic (antimony) s only detected in filtered ground ter. Concentrations be en unfiltered and 

filtered samples were similar, although typically greater in the unfiltered samples. Concentrations of 

inorganics in groundwater at Zone ere generally similar to concentrations in other zones at the Lower 

ith the exception of lead h had the highest concentrations of any zone. ost of the metals 

detected in unfiltered groundwater (17 analytes of 22 analytes) exceeded one or more of the screening 

hile half of the metals detected in filtered ground ater (8 analytes of 16 analytes) exceeded one 

or more of the screening levels. 

A majori of the maximum concentrations of metals in both unfiltered and filtered groundwater were 

detected in well NESOll during Round 1 of the Phase II RI. These concentrations exceeded those 

here at the Lower Subase. The metals of note in this Round 1 sample include cadmium 

(13.2 pg/L), copper (649 PgIL), lead (2,760 pg/L), manganese (1,980 pg/L), nickel (80 pg/L), vanadium 

(105 PgIL) and zinc (924 PgIL). Similar concentrations were not found in the filtered Round 1 sample or 

the other samples collected from this well. 

The distribution of lead in unfiltered and filtered groundwater samples is shown on Drawings 6 and 7, 

respectively. Two plumes of lead contamination are evident on Drawing 6 in Zone , at the northeast 

corner of Building 85 and along the west side of Building 80. The average concentration of lead at 

ES017 (near Building 85) is significantly higher than the average concentration any here else in the 

Lower Subase. Lead concentrations measured in ES01 1 over the three rounds of sampling at this well 

were 22.2 pg/L (Phase I), 2760 pg/L (Phase II - Round 1) and 11.4 pg/L (Phase II - Round 2). As 

discussed above, the results indicate that the average is skewed by the one high detection during 

Round 1 of the Phase II I. In addition, the dissolved concentrations of lead in Zone 

Drawing 7, are much lower than the total concentrations shown on Drawing 6 and no distinct plumes are 

discernible. 

Since Well NESOI 1 is an upgradient well, one of two conclusions can be reached. Either an upgradient 

source is indicated (Site 19, railroad tracks, diesel lines and condensate ducts upgradient of this well) or 

the sample contained suspended solids exhibiting metals contamination. Since the prior (for metals only) 

and subsequent results for this well are much lower, the second possibility is more likely. 

Eight VOCs, including halogenated aliphatics (e.g., 1 ,l-dichloroethane) and monocyclic aromatics (e.g., 

BTEX compounds), were detected in Zone 4 groundwater samples. These compounds, however, 

detected in only one to three samples per sampling event. With the exceptions of methylene chloride and 
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xylene (both detected at a maximum during Round 2 of the Phase II I), maximum concentrations of all 

ere detected during the Phase I RI. Concentrations detected in the Phase I I samples ranged up 

o 57 ug/L (1,l-dichloroethene). Only three VOCs ere detected during ound 1 of the Phase II 

re 5 ug/I or less. Three of the VOCs (l,l-dichloroethene, methylene chloride, and vinyl 

chloride) detected in Zone ere identified as COPCs. 

Fourteen SVQCs ere detected in groundwater samples. Eight of the SVOCs were identi~ed as COPCs. 

as identified as a COPC by default because no screening criteria was available. 

e only detected in the sample from well ES01 1 collected during Round 1 of the 

re only detected in well ES01 1 at concentrations ranging from 0.6 ug/L to 2 

ug/L during Round 1 of the Phase II I. BEHP (10 ug/L) as also detected in this ell during Round 1. 

SVOCs were not detected in ound 2 of the Phase II I. Concentrations of PAHs in 

13 16 and 13 El ranged from 0.6 pg/L to 1 ug/L. 

TPH was detected in samples from well 13 WA6 (at a maximum concentration of 5,400 pg/L). TPH 

also detected in one sample from ell WE1 during the Phase II RI-Round 2 (500 u /L). Average TPl-l 

concentration ere contoured and are shown on Dra 

13 16 and 1. Averages of one-half of the detecti 

detections. All of these average detection limits are at diation criteria of 500 

lug/L. This information suggests that there is a high lev 

ells 13 14 and 13 15 contained mixtures of waste oil and heavy residual fuel oil (i.e., 

oil) as indicated by fluorescence spectroscopy. The spectra for the sample from 

of some type of heavy residual fuel oil. Trace petroleum hydrocarbons 

ES01 I, but concentrations were too low to identify the type of oil. Spectra for samples from 

WI 3, WEI, WE4, and WE5 did not indicate the presence of oils. 

Data were evaluated based on contaminant fate and transport, human health and ecological risk 

assessments, and comparison with state standards in the Phase II RI. These are summarized in this 

section. In addition, an evaluation of Zone 4 using the decision tree provided in Figure l-3 is also included 

in this section. 
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ically considered to be mobile contaminants in the environment. Lead and other metals 

do not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 

acidic soil conditions, metals may be solubilized and transported vertically ith infiltrating precipitation. 

The presence of these analytes at depth may reflect the nature of the fill material used to construct the 

Lower Base, as well as some potential vertical transport associated ith industrial activities occurring on 

the surface. In addition, the presence of lead at the site may be the result of, until the 1950% all 

submarines depended on lead batteries for principal means of underwater propulsion. Four storm sewers 

from Zone 4 outlet into the Thames River and could act as preferential contaminant migration path 

for Zone 4 contaminants. 

Groundwater contamination, particularly TPH and SVOCs, is evident in Zone 4. Petroleum contaminants 

in soil have apparently migrated to groundwater. Inconclusive results are available for metals 

contamination in groundwater. 

The baseline human health risk assessment for the Lower Subase conducted during the Phase II RI 

focused on two potential receptor groups: construction workers and future residents. 

exposure were considered for each receptor, in accordance with USEPA Region I guidance; CTE and 

R oncarcinogenic risks (Hazard Indices) for all receptors were less than unity. Carcinogenic risks 

(incremental cancer risks) for all receptors were below IxIO-~ or within the USEPA’s acceptable target risk 

range of IxIO-~ to 1x10”. 

The USEPA IEUBK Model was used to evaluate exposure to lead for Zones 2 and 3; however, exposure 

to lead in soil at Zone 4 was only addressed qualitatively. The highest reported concentration of lead in 

soil at this zone (10,600 mg/kg in sample WE4A) exceeded 400 mg/kg (OSWER soil screening criteria for 

residential land use) and exceeded maximum lead concentrations in Zones 2 and 3 by as much as one 

order of magnitude. While estimated blood lead levels for children in a residential setting for Zones 2 and 

3 (3.2 pg/dL to 8.4 ug/dL) were below the established level of “concern” (10 ug/dL), based on this 

qualitative comparison, it is expected that blood lead levels for Zone 4 would be greater than Zones 2 and 

3. Therefore, based on the significant detection of lead at Zone 4, blood lead levels would be greater than 

10 ug/dL, indicating that adverse effects for children and other potential receptors in a residential setting 

are possible. The USEPA IEUBK odel was not used to evaluate groundwater since it is not used as a 

potable water supply. 
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otential ecological habitat near the Lower Subase is the Thames River. PA 

chemicals of concern in the Thames River (see Section 2.0). 

in Zone 4 soils; ho ver, SVOC data for soils are limited. PAHs are common constituents of petroleum 

products. Chemical detected at Zone 4 may be impacting the Thames River. ote that the ecological risk 

assessment, discussed in Section 2.53, concluded that the Lower Subase represented a minimal 

potential risk to ecological receptors. 

Analytical data for the Lower Subase were compared to Connecticut drinking water standards and 

remediation standards. Site-specific soil data were compared to remediation standards for direct 

exposure and pollutant mobility. Direct exposure criteria for residential ex osure were used to 

conservatively evaluate potential exposure to soil at the site. Soil concentrations, both shallo 

of TPH and lead exceeded both residential and industrial direct exposure criteria in Zone 4. 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. TPH and lead in both shall0 

deep soils were reported at maximum concentrations exceeding the GB pollutant mobili 

Analytical groundwater data for Zone 4 were also compared to state standards. The following chemicals 

ere detected in the unfiltered groundwater samples in Zone 4 at maxima exceeding the Connecticut 

CLs: 1 ,I-dichloroethene, methylene chloride, vinyl chloride, benzo(a)pyrene, EHP, cadmium, 

chromium, and thallium. Exceedances of CLs were noted for antimony and thallium in the Zone 4 

filtered groundwater samples. Sodium was also detected in unfiltered and filtered groundwater samples at 

maximum concentrations exceeding the state Notification Level of 28 mg/L. 

For Zone 4, maximum groundwater concentrations exceeded the Connecticut remediation standards for 

groundwater protection for 1 ,l-dichloroethene, methylene chloride, vinyl chloride, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, BEHP, antimony (filtered), cadmium 

(unfiltered), chromium (unfiltered), lead (unfiltered), thallium (filtered and unfiltered), vanadium (unfiltered), 

and TPH. Those chemicals found in Zone 4 at maxima exceeding the surface a&r protection criteria are 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fiuoranthene, benzo(k)fluoranthene, phenanthrene, 
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arsenic (filtered and unfiltered), cadmium (unfiltered), copper (unfiltered), lead (filtered and unfiltered), 

mercury unfiltered), and zinc (unfiltered). 

The general decision tree for the evaluation of sites is provided in Figure l-3. The evaluation of data using 

this decision tree for Zone 3 is as follows: 

Existing data have been collected and evaluated. Information describing the site, previous 

investigations, and physical characteristics of the site are provided in Sections 6.1, 6.2, and 6.3, 

respectively. The nature and extent of contamination is provided in Section 6.4. 

ased on the existing data an imminent threat to the environment as identified for Zone 4. 

significant human health risks ere noted. A removal site evaluation s conducted for the Quay 

Wall and no imminent threat currently exists. 

Contaminant fate and transport have been described, baseline human health and ecological risk 

assessments have been conducted and data have been compared to CTDEP Standards. 

Although contamination in Zone 4 has not been fully characterized, particularly because of the lack 

of SVOC data for soils, available information indicates that the source of contamination is from prior 

activities at the Subase and that significant risks do not exist for human health and the environment. 

Hot spot areas (TPH concentrations greater than 2500 mg/kg and lead concentrations greater than 

500 mg/kg) exist by Argonaut Road and Bullhead Road, along Albacore Road, and Bluefish Road 

and Argonaut Road (see Drawings 1 through 4). 

Further action is required for Zone 4 and is discussed in Section 6.6. 

The Phase II RI provides recommendations for Zone 4. Further characterization focusing on sampling 

and analysis to evaluate the nature and extent of lead, TPH, and semivolatile organic compounds in soil 

were recommended. Continued groundwater sampling and analyses is also required to monitor 

contamination levels. This recommendation is supported by the following information: 
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Relatively high concentrations of lead in soil are present at Zone in the vicinilty of Site 13 and the 

II. Concentrations of lead were as high as 10,600 mg/kg in Zone 4. 

High concentrations of TPW in soil are also present at Zone 4 (maximum concentration 

11,800 mg/kg). 

SVOCs have not been analyzed in soil during the Phase I and II RI activities. onitoring of these 

compounds are needed to evaluate risks associated with these contaminants. It is highly probable 

that SVOCs will be detected at significant levels in soil, based on the presence of TPH. SVOCs are 

common components of TPH, and the concentrations of these compounds are unkno 

Petroleum products and oily substances have historically migrated into the Thames 

discussed Section 17, the Thames River sediment and shellfish community may be impacted in the 

vicinity of the Lower Subase. 

Additional sampling and analysis is necessary to determine the nature and extent of lead in soils; to 

monitor lead levels in groundwater; to confirm by the SPLP method whether lead detected in shallow and 

deep soils is truly mobile, as indicated by the existing TCLP results; to quantify the amount of lead 

entering the Thames River; and to evaluate the cumulative ecological impacts. 

It is further recommended that in conjunction with sampling at Zone 4, integrity inspections on the active 

and inactive fuel lines located in Zone 4 (and throughout the Lower Subase) be conducted to determine 

previous line leaks. In addition, a review of records to identify previous leaks based on the results of 

inspections and tightness tests is recommended. The integrity inspections and review of data are 

important to identify sources of petroleum contamination. 

With the exception of samples along the fuel pipeline by Building 316 (GS-GL, 7L and 8L), sampling has 

not been conducted in the southeastern corner of Zone 4. A review of records and background 

information on Building 316 is recommended and limited sampling to identify whether contaminated soils 

and/or groundwater have resulted from activities at Building‘316 is also recommended. 

Because contaminants associated with the Lower Subase have been detected in the sediments in the 

Thames River, sampling of the sediments and surface water is recommended in conjunction with 

characterization activities to aid in the identification of source areas and contaminants of concern. 

Sampling of media from the Thames River is discussed in Section 2.6. 
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ased on the results of the additional sampling and analyses and the integrity inspection activities, source 

areas will be able to defined and remedial activities for the source areas ill be conducted as 

necessary. Remedial activities should focus on the removal of free product and highly contaminated 

areas (hot spots) which may act as sources of contamination to other media-receptors. owever, 

because Zone is located in an active, industrialized area hi& is vital to national securik petroleum 

contamination is widespread in the Lower Subase, and contamination presents minimal risks to human 

health and the environment (i.e., limited exposure pathways), remediation of all contaminated material at 

Zone 4 by excavation is not feasible or practical. Therefore, in-situ remedial options such as containment, 

air sparging, soil vapor extraction (SVE), natural attenuation or bioremediation ill aIs0 be explored and 

used as applicable. 
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- Not available or not applicable. 

(1) incfudes data from the following samples 13TB2A-O406,13TB2A-O406-X, 13TB3A-2.5-4.5,13TB3A-2.5-4.5D, 13TB4A-O002,13TB4A-O002-X, 13WE4A-0002, and FPTBlOL-03. 

(2) Based on current USEPA Region ill guidance (USEPA Region Ill, May 10, 1996). Residential Soil ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: No (N) indicates that the maximum does not exceed any of the criteria. 

a 8 8 
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I State I Eb^L^ ‘...“..st~al State 
Pollutant 

ter (3) 
I 
Direct Exposure “Irea ~,~‘“~ 

(4 I (4) 

-Not available or not applicable. 

(1) Includes data from the following samples 13MWl5(12-14) 13MWl6(10-12) 13MWl3(8-IO), 13MW23(8-lo), 13MWl4(12-14) 13MW24(12-14) 13TB2A-0608, 13TB3A-O608-X, 

13TB6-0507, FPTBOGL67, FPTB07L-08, FPTB08L-07, FPTBOSL-08, DUP-16-I 11695, FPTBI lL-07, QW-2, QW-3, QW-4, and QW-5. 

(2) Based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No(N) indicates that the maximum does not exceed any of the criteria. 

(6) Criteria not available. 

(7) Essential nutrient. Not evaluated for COPC selection. 

(8) Trivalent chromium/hexavalent chromium. 



Range of Detections Range of ~ondete~~ 
State Pollutant 
obilii (GE) (2) 

Federal 
lutant Select as CDPC? (4) 
ilii (3) 

-Not available or not applicable. 

(1) Includes data from the following samples: 13TB2A-0406, 13TB3A-2.545, 13TB3A-2.54.5D, 13TB4A-0002, 13WB4A-0002, and QW-1. 

(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater: CTDEP, December 1995. 

(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 



Range of Detections Range of Mondetects Select as COPC? (4) 

- Not available or Not applicable. 

(1) Includes data from the following samples: 13MW13-8-10, 13MW238-10,13MW14-12-14,13MW24-12-14,13MW15-12-14, 13MW16-IO-12,13TB3A-O608, and 13TB6-0507. 

(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 

(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No(N) indicates that the maximum does not exceed any of the criteria. 
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-Not available or not applicable. 
(1) Includes data from the following samples: 13MW14S, 13MW13S, NESOII, NESOMWIOS, 13MWl5S, 13MW19S, WEMWIS, WEMW4S, 13MW16S, WEMW5S, 13GW13,13GWl3-2,13GWl4-2, 

13GW15,13GW15-2,13GWl6-2,13GW14,13GW16, NESOIO-2, NESOII-2, NESOIO, NESOII, WE-I, WE-5 WEI-2, and WE5-2. 
(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 
(3) Maximum Contaminant Level (USEPA, May 1995). 
(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 
(5) CTDEP, December, 1995. 
(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 
(7) Criteria not available. 
(8) Secondary MCL, based on aesthetic drinking water qualities. 

w (9) Essential nutrient, not evaluated for COPC selection. 
8 (10) Notification Level. 

(11) Not appmpriate for COPC screening. 



- Not available or not applicable. 
(1) Includes data from the following samples: 13GW13,13GW13-2, 13GWl4-2,13GW15,13GW15-2,13GW16-2,13GW14,13GW16 

NESOIO-2, NESOII-2, NESOlO, NESOII, WE-I, WE-5, WEI-2, and WE5-2. 
(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 
(3) Maximum Contaminant Level (USEPA, May 1995). 
(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 1 I, Environmental Health. 
(5) CTDEP, December, 1995. 
(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the cdterfa; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

a 

(7) Secondary MCL, based on aesthetic drinking water qualities. 
(8) Essential nutrient, not evaluated for COPC selection. 

w (9) Notification Level. 
8 -l--L 
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Zone 5 consists of Site 22 - Pier 33 and is located north of Zone 6 and south of the D 0. Figure 7-1 

shows the site included in Zone 5 and the limits of the zone. The Thames iver lies to the west and a 

Penn Central Railroad to the east of Zone 5. Steam and condensate ducts and fuel oil distribution lines do 

not extend as far north in the Lower Subase as Zone 5. 

Site 22 includes er 33, Building 175 and approximately 800 feet of additional prope adjacent to these 

0 structures. uilding ‘175 is located northeast of Pier 33 and was originally used to house several 

above-ground battery acid (sulfuric acid) storage tanks. The building as completely filled 

above-ground storage tanks. Transfer lines from the battery acid storage tanks extended in trenches 

along Amberjack Road to the piers (not shown on Figure 7-l). These storage tanks and the associated 

transfer piping have been removed. There are no known or reported spills from the storage tanks or 

transfer system. Building 175 is currently used for miscellaneous storage and administrative purposes. 

Currently, no underground steam or fuel-oil utilities service Building 175. 

A lOOO-gallon, underground fuel storage tank was located adjacent to the southern side of Building 175. 

The age and type of the tank is unknown. Based on a tank test performed on ay 22, 1990, no leakage 

was identified. Stained soil was observed around the fill pipe of the underground storage tank and 

concentrations of TPH detected in shallow and deep soil samples collected in the vicinity of the UST 

exceeded state and federal criteria (Atlantic, 1995). This information indicated that the UST 

source of the TPH contamination and this tank has since been excavated, removed and replaced by a 

new lOOO-gallon UST. A 250-gallon, underground diesel-fuel storage tank is located adjacent to the 

northern side of Building 175. This tank services an emergency generator for the sewage lift station. The 

age and type of this tank are unknown. 

Site 22 - Pier 33 has been investigated as part of the Pier 33 and ‘J6/Former Incinera%or Site 

Investigation (SI) (Atlantic, 1995a). In addition, in 1989, subsurface soil samples ere collected in the 
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vicini uilding 175 as part of a geotechnical investigation for the replacement of the quay wall. This 

as conducted by orrison Geotechnical Engineering and is discussed as part of the SI 

eport. Sediment sampling in 1990 at Piers 33 and 32 s conducted as part of the investigation for the 

48 month pre-acceptance trials of the Sea If Class Submarine, SS ‘1. The discussion of this sampling 

is provided in Seclion 2.2.2 and the results are discussed as rt of the nature and extent of 

contamination on the Thames iver (Section 2.42). 

The SI summarizes information from the geotechnical investigation conducted by orrison Geotechnical 

in 1989 for the replacement of the quay wall. During this investigat 0. 2 fuel oil was 

detected in subsurface soils in front of roximately 46 soil boring 

this investigation and are sho n on Figure 7-1. One soil an 

boring location (B-30) during this investigation. 

type by fluorescence, pesticides, and PCBs. Several metals and T ere detected in both samples. 

TPH was detected at 1,100 ppm in soil and 13 ppm in ater and fluorescence analysis indicated that the 

hydrocarbons present 0. 2 fuel oil. Petroleum contamination as also evident based on odor 

and/or visual examination in borings B-21 and B-25. 

Following discovery of petroleum hydrocarbon contamination in the soils atSite 22 - Pier 33, this site 

added to the IR Program. Atlantic conducted an SI at the site to determine the presence or absence, as 

ell as, the magnitude of specific contaminants, and to determine if the results 

field investigation consisted of a soil-gas survey, a utility-manhole inspection, soil boring installation, 

monitoring well installation, and soil, groundwater, and sediment sampling and analysis. Four soil borings 

(19TBl through 4) and three borings, converted to monitoring through 4) ere installed 

ithin Zone 5. One soil boring (19 Wl) was also installed east of Zone 5 at the golf course as an 

upgradient monitoring location. Atlantic collected 15 soil samples from the soil borings and one round of 

groundwater samples from the monitoring wells. In addition, Atlantic collected 1 surface soil sample 

(19SSl) from stained soil on the south side of Building 175 and two sediment samples (19SDl and 

19SD2) from storm sewer drains. Samples were analyzed for TCL organics and L inorganics. Some 

samples were also analyzed for TPH, TCLP metals, and oil identification by fluorescence. The locations 

of the borings, monitoring wells, and surface soil and sediment samples are shown in Figure 7-l. 

Seven utility manholes were inspected as part of the SI. The utilities observed consisted of storm sewer, 

sanitary sewer, electric and telephone manholes. All accessible manholes in the study area 

and inspected. Any visual evidence of oil contamination, such as an oil sheen on water, discolored 

059606/P 7-2 CT0 0260 



Rev. 1 
arch 1997 

sediments, or any petroleum odors as noted. Only one manhole had a slight sheen on the water; 

ever, as this station is a sanitary sewer, the sheen may not be a result of petroleum. 

The results of the SI are further discussed under nature and extent and data evaluation provided in 

and 7.5, respectively. 

sections summarize information provided in the SI Report (Atlantic, 1995a) on topography 

ater features, soil characteristics, geology, and hydrogeology. 

The site is generally level and covered by either buildings or pavement. Surface elevations range from 

20 msl on the east side of the site to 5 msl on the west side. The site is located directly adjacent to the 

iver. Pier 33 is loca%ed southwest of Building 175. 

Storm sewers and sanitary sewers within Zone 5 are shown on Figure 7-1. Surface ter runoff at the 

site drains into the river via several storm sewers. Surface drainage from areas east of Zone 5 (i.e., 

Stream 6 from %he Area A Downs%ream Site) discharges %o the Thames River via a box culvert mid 

een Buildings 175 and 176. 

According to SCS information, Zone 5 is mapped as Udorthents - Urban Land, 0 to 15 ercent slope. This 

complex consists of excessively drained to moderately well drained soils that have been disturbed by 

cutting and filling, along with areas that are covered by buildings or pavement. About 60 percent of the 

complex is Udorthents, 25 percent Urban land, and 15 percent is other soils. Urban land consists mainly 

of areas of developed or disturbed land. 

According to USGS surficial geology maps, the site is mapped as stratified drif% sho n as terrace deposits 

of the Thames River. USGS bedrock geology maps indicate bedrock at Zone 5 as Alaskite gneiss to the 

north and the Granite gneiss to the south. Bedrock is mapped as Pre-Pennsylvania age rock which 

consists of igneous intrusives that have been metamorphosed to granitic gneisses. 
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Geo%echnical data collected at Zone 5 confirm the surficial geology and bedrock determinations of the 

USGS. investigations in icate that the site is underlain by fill consisting of sand or sand and gravel. Fill 

edrock and ranges fro 5 feet in the eastern portion of the si%e to 20 fee% at the edge of the 

ater is found in the overburden at a depth of approximately 4 feet below ground surface. The 

bedrock aquifer was no% investigated a% the site. Ground ater flow direction at the site as determined to 

be to the west toward the Thames 

The discussion of nature and extent is based on the results of the geotechnical investigation conducted in 

1989 and the SI Report (A%lantic, ‘i995a). The analytical results of this investigation as 11 as the results 

of the medium-specific COPC screening are summarized below. 

Tables 7-1 through 7 summarize the analytical results of the soil samples collected from Zone 5 and 

summarize the COPC screening results. The analytical data is grouped using sample depth and 

analytical method. Analytical data for shallow soils (sample depth of < feet) are summarized in 

Table 7-1, while data for deep samples (sample depth of > 4 feet) are sho n in Table 7-2. Analylical 

results from the TCLP performed on shallow and deep soils are shown in Tables 7-3 and 7-4, respectively. 

Background concentrations of inorganics in soil, used bel for comparison purposes, 

the Background Concenfrations of lnorganics in Soil Repotf (Atlantic, ‘I 995b). 

Drawings 1 lhrough 4 (back pocket) show the distribution of TPH and lead contamination in soil in all 

zones, including Zone 5, being investigated as part of the Lower Subase RI. Dra ings 1 and 3 sho 

and lead isoconcentration contours, respectively, for shallow soils, whereas Drawings 2 and 4 show the 

same respective contours for deep soils. 

Twen o inorganic constituen%s were detected in ten shall0 

surface). Of these, aluminum, arsenic, beryllium, iron, manganese, nickel, selenium, and thallium 
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identified as COPCs. oron, calcium, lead, nickel, potassium, sodium and zinc ere detected in shallow 

ithin Zone 5 at maximum concentrations greater than background (3.1 mglkg, 499 mglkg, 

47.5 mglkg, 5.95 mglkg, 2,580 mglkg, 20.5 mg/kg, and 31.3 mglkg, respeclively). Boron (a% 

19 -0002), lead (at 19SSl), and potassium (at 19TB3) only detected at one location above 

background. ost concentrations of calcium, nickel, and sodi re greater than background; however, 

concentrations of these metals were similar throughout the zone and to the upgradient offsite sample 

aximum concentrations of ten inorganics ere detected in 19 1. Of these metals, 

maximum concentrations of beryllium, chromium, manganese, mercury, selenium, and zinc 

than background. Except for zinc, concentrations of these metals ere not detected in onsite shallow 

soils exceeding background. Zinc exceeded background in shallow soils at several onsite locations 

(19SS1, 19 ). Concentrations of metals in shallow soils ere similar to concentrations 

de%ected throughout olher zones at the Lower Subase. 

A single lead concentration in TCLP leachate from 19SSl exceeded the stat ollutant mobility criteria for 

GB classified ground o TCLP leachate concentrations from shall oil exceeded the Federal 

rawing 3 shows the distribution of lead in shallow soils of Zone 5. The contours show that lead 

concentrations in shallow soils of Zone 5 (< 50 mg/kg) are well below any of the applicable screening 

criteria. 

Lead concentrations measured in sediment samples taken from the Thames River are also provided on 

Drawing 3. The lead concentration measured in EC-SDTR02 along Zone 5 is rou hly 2 times higher than 

the maximum concentration measured in shallow Zone 5 soil. The sediment concentra%ions adjacent to 

Zone 5 are generally the same as other levels detected in the Thames iscussed in Section 2, 

the levels of lead detected in this sediment sample poses a potential problem to ecological receptors (i.e., 

exceeds background and ecological benchmark value). 

Five VOCs and four%een SVOCs were sporadically detecled in shallow soils, ith maximum 

concentrations of less than 0.96 mglkg. One VOC (methylene chloride) and 0 svocs 

(benzo[a]anthracene and 2-methylnaphthalene) were identified as COPCs. 2- ethylnaphthalene 

selected as a COPC by ult because no screening criteria was availa ine of the SVOCs were 

detected at location 19 1 only. Except for acetone and methylene chloride, which are common 

laboratory contaminants, VOCs and SVOCs detected in onsite soils are associated with petroleum 

contamination in the vicinity of the stained soils and the UST adjacent to the south of 

ere only detected at location 19 WI. PCBs (Aroclor 1260) were detected at three locations 
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) at concentrations high enough to make it a COPC (0.055 mglkg to 

soil sample (19SS-l) an as detected at 6,800 m 

as collected from the stained soil adjacent to the south ilding 175. This single detection is 

ever, because of the limited data, the isoconcentration map does not provide 

significant additional information. 

Eighteen inorganic constituents ere detected in eight deep soil samples (greater than 4 feet belo 

ground surface). Arsenic, be~llium, iron, manganese, and nickel ed as COPCs. Calcium, 

copper, manganese, nickel, sodium, and zinc ere detected at maximum concentrations greater than 

a&ground (499 mglkg, 25.6 mglkg, 188 mglkg, 5.95 mglkg, 26.5 mglkg, and 31.3 

Copper (at location 19 W3), manganese (at location 19TB ), and zinc (at location 19 

only detected above background at one subsurface location. All concentrations of calcium and sodium 

and most concentrations of nickel ere greater than background; ever, concentrations of these metals 

were similar throughout the zone. Calcium and sodium are naturally occurring chemicals and the levels 

detected in excess of background may have been caused by the brackish ater of the Thames 

Concentrations of metals in subsurface soils of Zone 5 ere similar to concentrations detected throughout 

the Lower Subase. 

ing 4 shows isoconcentration contours of lead concentrations measured in Zone 5 deep soils. The 

contours show that lead concentrations are lower (cl5 mg/kg) in deep soils than in shall0 soils 

(~50 mg/kg) of Zone 5. The concentrations in the deep soils do not exceed any screening criteria. 

Lead concentrations measured in sediment samples taken from the Thames iver are also provided on 

Drawing 4. The lead concentration measured in the river sediment along Zone 5 is approximately 6 times 

higher than the maximum concentration measured in deep Zone 5 soil. As discussed above, the sediment 

concentration adjacent to Zone 5 is generally the same as other levels detected in the Thames 

the levels of lead pose a potential problem to ecological receptors, 

The lead concentration in TCLP leachate from deep soils exceeded Connecticut standards for G 

classified groundwater at location ‘I 9 W2. No concentrations of chemicals in excess of Federal pollutant 

mobility criteria were detected. 
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Six VOCs and six S OCs were generally detected infrequently in deep soils at concentrations typically 

mg/kg. One exception was the concentrations of o SVOCs, 2-methylnaphthalene and 

phenanthrene, collected t and south of Building 175 that had detections as high as 23 mglkg and 

7 mglkg, respective1 ethylene chloride, and 2-methylnaphthalene, benzo(a)anthracene, and 

en~o(a)fluoranthene were identified as VOC and SVOC COPCs, respectively. 2- ethylnaphthalene 

selected as a COPC by default because no screening criteria was available. Except for acetone and 

methylene chloride, hich are common laboratory contaminants, the VOCs and SVOCs detected in 

subsurface soils can e associated with petroleum contamination in the vicinity of the stained soils and 

UST adjacent to the south of Building 175. Pesticides ere not detected in deep soils. s (Aroclor 

1260) were detected in W2 and 19TB4) at concentrations exceeding screening criteria. 

TPH concentrations in subsurface soils collected west and south of 175 ranged from 3,300 mglkg 

to 6,200 mglkg. These concentrations exceed the state’s industrial remediation criteria for TP 

in a distinct area of contamination on Drawing 2. The maximum detection of TP in shallow soil is similar 

to the detections in deep soil. Outside of this area TPH concentrations ere less than 500 mglkg, the 

CTDEP residential screening level. 

ased on soil analytical results, an area of petroleum contamination is apparent est and south of 

uilding 175 associated with the stained soils and UST adjacent to the south of Building 175. 

Contamination as detected from ground surface to a depth of approximately eight feet. 

exception of PCBs an sporadic detections of PAHs, VOCs and SVOCs detected at Zone 5 are 

area of petroleum contamination. oderate to high concentrations of BTEX detected in several soil-gas 

sample locations also generally correlate with the area of petroleum contamination. Also minor oil stainin 

or sheen were observed in shallow and subsurface soils at boring locations 19 W4, and 19TB2. 

Fluorescence spectroscopy for deep soils identified this area as containing o. 2 diesel fuel (detected in 

samples 19SS1, 19MW3,19 W4, and 119TB2). 

Several PAHs (at 19 W2) and Aroclor 1260 (at 19 W2 and 19TB4) were detected in soils collected west 

and northwest of the UST adjacent to the north of Building 175; ho ever, concentrations of these organic 

chemicals are low (less than 0.4 mg/kg). Fluorescence spectroscopy results for deep samples in this area 

indicated fuel oil residuals at 19TB3, 19TB4, and 19MW2. This fuel oil residual was also detected in 

19TBl. TPH concentrations at these sample locations, however, were low or nondetect. 
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Table 7-5 summarizes analytical results for sediment samples collected in Zone 5 storm sewers and 

summarizes the COPC screening results. 

er sediment samples ere collected from the storm s hich runs through 

Zone 5. One sample, 19SQ1, as collected from the drain located near the southern end of the 

hich runs along the west side of the building. The other sample, 19s 

collected from the drain located approximately 200 feet south of Building 175, on the s er line which runs 

along the east side of the building. 

ere detected in the storm s r sediments. Of these, antimony, arsenic, 

be~lli~m, cadmium, copper, iron, lead, and manganese identified as COPCs. ntimony, cadmium, 

calcium, chromium, copper, lead, mercury, silver, sodium, and zinc ere detected above 

background soil concentrations. In articular, antimony, cadmium, lead, and silver at 19SD1 and copper 

at 19SD2 were detected at concentrations at least an order of magnitude greater than background. The 

concentrations of metals detected in the storm sewer sediments are not similar to those detected in soils 

at Zone 5. In particular, the concentrations of lead detected in the sediment are much higher than the 

concentrations detected in the soil. 

Three VOCs were detected in sediments; toluene (0.004 mglkg), acetone (0.22 mglkg) and methylene 

chloride (0.009 mg/kg) at location 19SDl and acetone (0.058 mg/kg) and methylene chloride 

(0.012 mg/kg) at location 19SD2. one of the concentrations ere high enough to exceed screening 

criteria. SVOCs, predominantly PAHs, were detected at moderate levels at 19SD2 (maximum detection of 

2.1 mglkg) and high levels at 19SDl (maximum detection of 44 mg/kg). enzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g, h,i)perylene and indeno( I ,2,3-cd)pyrene were identified 

as COPCs. Benzo(g,h,i)perylene as selected as a COPC by default because no screening criteria 

available. The concentrations of SVOCs in the storm sewer sediment were the highest detected at Zone 

5. TPH was detected at 3,300 mg/kg and 1,800 mg/kg in 19SD1 and 19SD2, respectively. 0th 

concentrations exceed the state’s residential remediation criteria (500 mg/kg), but only the concentration 

at 19SD1 exceeded the state’s industrial remediation criteria (2,500 mg/kg). esults of fluorescence 

spectroscopy indicate that either o. 6 fuel oil at 19SD1 and o. 6 fuel oil at 19SQ2 were present. 

Pesticides and PCBs were not detected in either sediment sample. 

The metals contamination in Zone 5 appears to be related to recent site activities (possibly paint removal 

operations or lead ballast storage) and is not related to historical site conditions or disposal activities. A 
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small amount of paint chips ere observed in 19SD2, where copper s observed above background. 

Copper is a common additive in antifouling boat bottom paint (Atlantic, 1995a). lthough not observed in 

sediment samples, lead ballast (generally 3 mm size balls) ere observed on the ground in several 

locations on the northside of uilding 175. The hoppers used to transport and load the lead ballast onto 

n stored in the paved area adjacent to the northside of Building 175 (Atlantic, 1995a). The 

in storm sewer sediments are likely a result of petroleum constituents, based on TPH 

levels, and contamination likely resulted from surface water runo 

Tables 7-6 and 7-7 summarize analytical results for ground ater samples collected in Zone 5 and 

summarize the COPC screening results. Analytical results from unfiltered samples are provided in 

Table 7-6 and the results for filtered samples are summarized in Table 7-7. 

ings 5 through 7 (back pocket) show the distribution of TPH and lead con mination in groundwater 

for all zones, including Zone 5, being investigated as part of the Lower Subase RI. rawing 5 shows 

isoconcentration contours of TPH concentrations measured in groundwater. lsoconcentration contours of 

filtered and unfiltered lead concentrations in groundwater are presented on Qra 

Groundwater samples were collected from three monitoring wells during one round of sampling in 1993. 

Seven inorganics (calcium, cobalt, iron, magnesium, manganese, potassium, and sodium) were detected 

in unfiltered and filtered groundwater samples. Concentrations between unfiltered and filtered 

groundwater were similar. Six inorganics (aluminum, arsenic, barium, boron, lead, and zinc) were only 

detected in filtered ground ater samples. Iron, manganese, and sodium were i entified as COP& in 

unfiltered groundwater, while aluminum, arsenic, iron, manganese, and sodium ere identified as COPCs 

in filtered groundwater. For both filtered and unfiltered detections, most of the maximum concentrations 

were detected in 19 W4. Only sodium was detected at a maximum concentration in 19 

for both filtered and unfiltered analyses. Sodium only exceeds a notification level and groundwater in this 

area is influenced by the brackish water of the Thames River. 

The distribution of lead in unfiltered and filtered groundwater samples is shown on Dra 

respectively. No detections of lead were measured in the unfiltered groundwater samples (Drawing 6), 

while only minor levels of lead were detected in the filtered samples (Drawing 7). In either case, the levels 

of lead measured in the groundwater do not indicate that there are any plumes of lead contamination in 

Zone 5 groundwater. 
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Limited organic compounds ere detected in groundwater. Three VOCs (in 19 3) and six SVOCs (in 

79 3 and 19 ) were detected at low concentrations (less than 80 pg/L). otably, 2- 

methylnaphthaiene and phenanthrene, both detected at relatively high concentrations in subsurface soils, 

were also detected in ground ater. Both chemicals ere identified as a groundwater COPC; however, 

2-methylnaphtbalene dentified as a COPC by default because no screening criteria were available. 

No organic compounds ere detected in 19 , pesticides, and PCBs were not detected in 

groundwater at Zone 5 Fluorescence spectroscopy identified residual fuel oil or road tar at 19 

8 fuel oil at 19 W4. The fluorescence data for groundwater does not 

II with the fluorescence data obtained for soils at Zone 5. 

Since no TPH was detected in the groundwater in Zone 5 averages of one-half of the detection limits are 

ells. All of these average detection limits are at or above the state’s TP 

remediation criteria of 500 mg/L. T is information suggests that there is a high level of uncertainty in the 

TPH results for Zone 4. 

Although limited groundwater contamination has been detected at Zone 5, the source of contaminants 

detected in groundwater samples collected from wells 19 and 19 appears to be from 

contaminated soil and the UST located on the south and west sides of 

Data was evaluated based on contaminant fate and transport, ecological risk assessment and comparison 

to state standards. In addition, an evaluation of Zone 5 using the decision tree provided in Figure 1-3 is 

also included in this section. A human health risk assessment has not been conducted for Zone 5. 

Contaminant fate and transport for these contaminants is discussed in the St Report and is covered in this 

subsection. 

PAHs in soil are a major chemical of concern. Sources of PAHs are petroleum and coal. PAHs can be 

formed during the combustion of organic matter. Lower molecular weight PAWS (such as naphthalene) 

are slightly soluble and are relatively mobile in the environment. They also have Henry’s Law constants 

ranging from 10” to 10b5 and will tend to volatilize. The higher molecular weight PAHs have lower 

solubilities and low Henry’s law constants. These compounds are not relatively mobile and will not 

volatilize to a great extent. These compounds remain adsorbed to soils or sediments. Photolysis, 
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chemical oxidation, and biodegradation are important degradative processes controlling the fate of PARS 

in the aquatic environment. 

Based on the absence of any substantial groundwater contamination at Zone 5, it does not appear that 

significant migration of contaminants have occurred. Based on the high concentration of contaminants in 

the sediments in the storm sewer, it is evident that contaminants entering the storm sewers (likely via 

storm runoff) are accumulating in storm sewer sediments. The storm sewers and box culvert through 

Zone 5 could act as preferential contaminant migration pathways for Zone 5 contaminants to the Thames 

River. 

The only potential ecological habitat near the Lower Subase is the Thames River. PAHs and metals are 

the primary chemicals of concern for the Thames River. Significant concentrations of PAHs in soils and 

PAlis and metals in storm sewer sediments at Zone 5 were detected. Chemicals detected at Zone 5 may 

be impacting the Thames River as storm sewers discharge to the river. ote that the ecological risk 

assessment for the Thames River, discussed in Section 2.53, concluded that the Lower Subase 

represented a minimal potential risk to ecological receptors. 

Analytical data for the Lower Subase were compared to Connecticut drinking water standards and 

remediation standards. Site-specific soil data and sediment (collected from the storm sewer) data were 

compared to remediation standards for direct exposure and pollutant mobility. Direct exposure criteria for 

residential exposure were used to conservatively evaluate potential exposure to soil or storm sewer 

sediments at the site. Only soil concentrations (both shallow and deep soils) of TPH in Zone 5 exceeded 

both the residential and industrial direct exposure criteria. o other exceedances of direct exposure 

criteria were observed for soils. Antimony, lead, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluorene, 

and TPH concentrations in storm sewer sediments exceeded both the residential and industrial direct 

exposure criteria. 

To address concerns regarding migration of chemicals from soil to groundwater, site soil data were 

compared to Connecticut remediation standards for pollutant mobility. TPH and Aroclor-1260 in shallow 

soils and TPt-l and methylene chloride in deep soils were the only chemicals reported at maximum 

concentrations exceeding GB pollutant mobility criteria. 
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ater data for Zone 5 as compared to state standards. There ere no exceedances of 

CLs for either unfiltered or filtered groundwater. Ho as detected in the unfiltered 

and filtered groundwater samples in Zone 5 at maximum concentration exceeding the state 

Level of 28,000 us/L. ere no exceedances of the Connecticut remediation standards for 

ater protection and only maximum concentrations of phenanthrene in unfiltered ground 

arsenic in filtered ground ater exceeded surface ater protection criteria. 

The general decision tree for the evaluation of sites is rovided in Figure 1-3. The evaluation of data using 

this decision tree for Zone 5 is as follows: 

Existing data has been collected and evaluated. Information describing the site, previous 

investigations, and physical characteristics of the site are provided in Sections 7.1, 7.2, and 7.3, 

respectively. The nature and extent of contamination is provided in Section 7.4. 

Based on existing data, no imminent threat to human health or the environment 

Zone 5. ever, high contaminant concentrations were detected in the sediment 

which discharge to the Thames 

Contaminant fate and transport have been described, an ecological risk assessment has been 

conducted for the Thames River (as part of the Phase II RI) and data have been compared to 

CTDEP Standards. A baseline human health risk assessment has not been conducted for Zone 5. 

Data indicates that activities at Zone 5 have resulted in contamination of soil and minor 

contamination of groundwater. However, it is unknown if the contamination is from past or current 

activities at Zone 5. Contamination in storm sewer sediments appear to be from recent site 

activities. In addition, contamination has not been fully characterized. 

Further action is required for Zone 5 and is discussed in Section 7.6. 

Recommendations were provided in the SI Report (Atlantic, 1995a) and are reiterated with minor changes 

Further investigation to address soils and groundwater containing petroleum constituents, stained 

soils at the south est corner of Building 175, metal contaminants in storm se er drains, and soils 
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containing lead TCLP levels greater than 150 pg/L was recommended. Testing of any underground 

storage tank and piping not recently tested was recommended to eliminate the possibility of an ongoing 

petroleum source. dditional investigation of site operations and sediment analysis of the storm sewer 

as recommended to determine the extent and source of sediment contamination. emoval and 

isposal of contaminated sediments and modification of any site operations identified as contributing to the 

sediment contamination as also recommended. 

These recommendations are justified as: 

m TPH concentrations in the soils by the south est corner of Building 175 ere as high as 

6600 mg/kg. This maximum concentration was detected from stained surface soils. Subsurface soil 

iments in the storm s ers also had TPH concentrations as high as 6200 mg/kg. 

lsoconcentration contours for TPW indicate that the tank located at the south side of 

likely source of contamination (see Drawings 1 and 2). 

Sediment samples ere only collected from o locations. Other portions of the storm sewer may 

also be contaminated. The storm sewers collect runoff from various portions of the 

discharge to the Thames River. Investigation of the storm sewers will aid in identi ing the extent of 

contamination as ell as potential sources. 

Limited further action (i.e., confirmation sampling and re-analyses of the soil samples using SPLP analysis 

instead of TCLP analyses) is considered necessary to address lead in soils at Zone 5. This 

recommendation is based on the following: 

TCLP leachate concentrations for lead exceeded the state’s pollutant mobility criteria for GS 

classified groundwater (150 ug/L). 

e Lead concentrations in soil at Zone 5 were low and generally below background (17.5 mg/kg). The 

only soil sample with lead concentrations above background was the surface soil (I9SS‘l) which had 

a lead concentration of 48.4 mg/kg. 

Groundwater concentrations of lead were less than 3 us/L; indicating that lead in soils did not appear 

to be impacting groundwater. 
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ecause contaminants associated er Subase have been detected in the sediments in the 

iver, sampliflg of the sediments is recommended in conjunction ith characterization activities 

to aid in the identification of source areas and contaminants of concern. Sampling of media from the 

iver is discussed in Section 2.6. 

Based on the results of the additional sampling and analyses and the integri inspection activities, source 

and remedial activities for the source areas ill be conducted as 

emedial activities should focus on the removal of free product and highly contaminated 

may act as sources of contamination to other media/receptors. owever, 

because Zone 5 is located in an active, industrialized area hich is vital to national security, petroleum 

contamination is idespread in the l. er Subase, and contamination presents minimal risks to human 

health and the environment (i.e., limited exposure ays), remediation of all contaminated material at 

Zone 5 by excavation is not feasible or practical. Therefore, in-situ remedial options such as contaminant, 

air sparging, soil vapor extraction (SE), natural attenuation or bioremediation ill also be explored and 

used as applicable. 
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Screening 
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State Industrial state 
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(4) 

Semivolatile Organic Compounds (mglkg) 

12-MethvlnaDhthalene 1 3110 1 

IPhenanthrene I 2110 I 0.064 -0.1 I 0.: 

P~sticides/PCB$ (malkal 



- Not available or not applicable. 
(1) Includes data from the following samples 19MW1-0.252.25,19MWl 1-0.252.25,19MW2-0204,19MW3-0002,19MW4-9002,19MW4-0004,19SS1, 19TBl-0002, 

19TB1-0004,19TB2-0002,19T83-0204,19TB4~002, and 19TB4-0204. 
(2) Based on current USEPA Region III guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment. 
(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 
(4) CTDEP, December 1995. 
(5) Contaminant of PotentiaKoncem; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 

$3 (6) Crfteria not available. 
8 

(7) Essential nutrient. Not evaluated for COPC selection. . 
(6) Trivalent chromiumkexavalent chmmium. 



E 

-a 



Parameter 

-? 
- Not available or not applicable. 

(1) Includes data from the following samples 19MW2-0406,19MW12-0406,19MW3-0406,19MW4-0608,191B1-0608, 19TB2-0608,19TB3-1012, and 19TB40406. 

(2) Based on current USEPA Region Ill guidance (USEPA Region III, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater. values associated with a dilution and attenuation factor (DAF) of 1.0. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 

(6) Criteria not available. 

(7) Essential nutrient. Not evaluated for COPC selection. 

(8) Trivalent Chromiumktexavalent Chromium. 



Range of Detections Range of ~ond~t~~~ 

- Not available or Not applicable. 

(1) Includes data from the following samples: 19MWl-0.252.25, 19MW11-0.252.25, and 19SSl. 

(2) CTDEP Pollutant Mobility Remediation Standard for GE classified groundwater; CTDEP. December 1995. 

(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 



Range of Detections Range of Nondetects Select as COPC? (4) 

- Not available or not applicable. 

(1) Includes data from the following samples: 19MW12-0406,19MW2-0406,19MW3-0406,19MW4-0608,19T81~608, 19TB2-0608,19TB3-1012, and 19TB4-0406. 

(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 

(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 



IToluene I 112 

Semivolatile Organic Compounds (mglkg) 

ICarbazole I 112 

bhwsene I 112 



IMercutv 

IPotassium I 212 560-1110 1 

- Not available or not applicable. 

(I) Includes data from samples 19SDl and 19SD2. 

(2) Based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) CTDEP, December 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria: 

No (N) indicates that the maximum does not exceed any of the criteria. 

(5) Criteria not available. 

(6) Essential nutrient. Not evaluated for COPC selection. 

(7) Trivalent chromiumlhexavalent chromium. 



Volatile Organic Compounds (ug/L) 

- Not available or not applicable. 

(1) lndudes data from the following samples: 19GW2, 19GW3, and 19MW4. 

(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

A No(N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Criteria not available. 

(8) Essential nutrient, not evaluated for COPC selection. 

(9) Notification Level. 



i Not available or not applicable. 

(1) tncludes data from the following samples: 19GW2, 19GW3, and 19MW4. 

(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 

(4) Title 19, Heatth and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

(5) CTDEP, December, 1995. 

(6) Contaminant of Potential Concern: A Yes (Y) indiwtes that the maximum contaminant concentration exceeds one or more of the criteria; 

A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Secondary MCL, based on aesthetic drinking water qualities. 

7 (8) Essential nutrient, not evaluated for COPC selection. 
8 (9) Notification Level. 
3 
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Zone 6 consists of Building 174 hich is identified as Site 24 - Central Paint Accumulation Area. Figure 

8-I shows the one site included in Zone 6 and the limits of the zone. Steam and condensate ducts and 

fuel oil distribution lines do not extend as far north in the Lower Subase as Zone 6. 

as refitted to house boat sandblasting and paint activities. Also, in the late 1980’s, 

the building was used as the primary paint storage facility for all paints used in boat maintenance. 

o remedial investigations have been conducted at this site. Sediment sampling in ‘I990 at Piers 33 and 

32 was conducted as part of the investigation for the 18 month pre-acceptance trials of the Sea 

21. The discussion of this sampling is provided in Section 2.22 and the results are 

discussed as part of the nature and extent of contamination in the Thames River (Section 2.4.2). 

Physical characteristics for the Lower Subase are generally discussed in Section 1.3. Site-specific 

physical characteristics are discussed below. 

Zone 6 is primarily paved or covered with buildings. Zone 6 (i.e., Building 174) is located along the 

Thames River east of Pier 32. The Providence and Worcester Railroad runs along the eastern border of 

the zone. Surface water runoff at the site drains into the river via storm sewers. The catch basins and 

storm sewers in Zone 6 are shown on Figure 8-1. From the drawing it can be seen that there are two 

storm sewers in Zone 6 that convey water to the Thames River. 
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According to SCS surface soil maps, Zone 6 is mapped as Udorthents - Urban Land, 0 to 15 percent 

slope. This complex consists of excessively drained to moderately ell drained soils that have been 

disturbed by cutting and filling, along ith areas that are covered by buildings and pavement. About 60 

percent of the complex is dorthents, 25 percent Urban land, and 15 percent is other soils. Urban land 

consists mainly of areas of ed or disturbed land. 

S surficial geology maps, the site is mapped as stratified drift sho n as terrace deposits 

er. USGS bedrock ology maps indicate bedroc at Zone 6 is Granite gneiss to the 

north and Alaskite gneiss to the south. edrock is mapped as Pre-Pennsylvania age rock which consists 

of igneous intrusives that have been metamorphosed to granitic gneisses. 

o geotechnical data is available for Zone 6. 

o remedial investigations have been conducted in this zone; therefore the nature and extent of 

contamination cannot be evaluated. However, one sediment sample, EC-SDT 03, was collected in the 

Thames River adjacent to Zone 6. The sample location is shown on Figure 6-1 and Drawings 2 and 3. To 

determine if there is a potential problem, the lead concentration at this location as compared to other 

detected concentrations in the Thames River. The comparison showed that the lead concentration 

detected in the sediment sample was similar to other concentrations detected in the Thames 

No remedial investigations have been conducted in this zone. In addition, no historical information on 

Site 24 was revie reparation of this section. An evaluation of Zone 6 using the decision tree 

provided in Figure l-3 is provided in this section. 

The evaluation of data using the decision tree (Figure ‘t-3) is as follows: 
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Data has not been collected or evaluated. Information describing the site, previous investigation (if 

conducted), and physical characteristics of the site are necessary for the evaluation of Zone 6. 

o investigations of Zone 6 have been conducted therefore the nature and e ent of contamination, 

if present, is unknown. 

n whether an imminent threat to human health or the environment is present. 

Data is required to determine contaminant fate, human health risks, and further evaluate the site. 

Further action is required for Zone 6 and is discussed in Section 8.6. 

An investigation of Zone 6 has not been conducted. Background review, collection of historical 

information, interviews, and other activities are necessary to provide a site description which includes a 

discussion of activities at the site. This is necessary to determine potential contaminants of concern and 

contaminated media of concern. Based on the background information, sampling locations can be 

identified. Initial sampling at the site should focus on sampling of the locations expected to have the 

highest level of contamination. If contaminated- media are identified during this initial investigation, further 

sampling should be conducted to determine the nature and extent of contamination and to obtain suffkient 

data to perform risk assessments and evaluation of the site. The media that should be investigated 

include soil and groundwater, as well as the Thames River sediment. 
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Zone 7 extends from just north of Building 478 to the southern side of Dorado Road and includes Site 21 - 

Berth 16, Site 25 - Classified aterials Incinerator, and Transformers Vault 31 at uilding 157. Figure 9-1 

shows the sites included in Zone 7 and the limits of the zone. Fuel oil distribution lines and steam, 

condensate, and electrical ducts are also located within Zone 7. 

The following structures are included in Site 21 

Building 

103 

173 

106 

157 

456,478 

Oriainal Use 

instruction 

Substation 

Photolab and Electronics 

Periscope Shop 

aintenance Shop 

Current Use 

Instruction 

Electrical Distribution 

Storage 

Optical Shop 

Maintenance Shop 

Buildings 103, 173, 157, 106 were constructed sometime between 4918 and 1944. Building 456 and 478 

were constructed sometime after the incinerator (Site 25) was demolished in 1979. Berth 16 formerly 

included an underground, 250-gallon, diesel fuel storage tank that was located adjacent to the northern 

wail of Building 157. The storage tank was connected to the diesel-fuel transfer line that extended from 

the storage tank and along Pier 15, east of Building 173., and an underground diesel-fuel transfer line that 

extended from the storage tank and along Pier 15, east of Building 173. The storage tank was used to 

power the emergency generator for the sewage-lift station. Besides a former septic tank with a leaching 

field that serviced Building 173, no other underground tank locations are reported to be located within 

Zone 7. The exact locations of the former septic tank and leaching field are not known 

9-l CT0 0260 



een 1944 and 1963, the incinerator located within as used to bum classified materials 

astes generated at . The incinerator as demolished in 1979 an 

All materials generated by base operations that re not salvageable ere incinerated at Site 25. 

Residual ash produced by materials burning were disposed in the Goss Cove Landfill (FFA, 1995). 

Adjacent to the incinerator as a dumpster-cleaning operation. The incinerator became inoperable in 

1963 and ceased operations. 

Transformers, which formerly contained PCB-based oils, ere located in an outdoor electrical vault 

uilding 157. The transformers reportedly contained approximately 1 0 gallons of PCB- 

containing dielectric fluid. These transformers were replaced by non-PC -containing transformers. 

Secondary containment s constructed around the ne 

As late as 1954, there ere underground diesel fuel lines that serviced erth 16. Presently, underground 

diesel lines do not go further north than Pier 13. The method of abandonment of these lines is unkno 

Utility ducts and trenches run through Zone 7. Descriptions of the distribution lines and utili 

trenches are provided in Sections 1.2.4.3 and 1.2.4.4, respectively. The locations of these 

Figure 9-1. 

The following investigations were conducted at Zone 7 and are discussed in the sections following: 

Environmental Assessment for Pier 17 Replacement ( aguire Group, Inc., 1994) 

Pier 33 and Berth 16IFormer Incinerator Site Investigation (Atlantic, 1995a) 

o remedial investigations have been conducted at Site 25 or at the transformers at Building 157. 
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In September 1994, aguire Group, Inc. prepared an Environmental Assessment ( ) for the proposed 

pier replacement and dredging alongside Pier 15 and Pier 17. The as conducted to determine if the 

roposed action would affect the offshore environment. Surface ater (elutriate), sediment, and benthic 

mpling in the vicini ier 15 and 17 were conducted. The EA is discussed as part of the 

iver (Sections 2.2.1 and 2.2.4); ho ever, PAHs and metals ere the major contaminants in 

sediments detected. 

The SI summarizes information from the geotechnical investigation conducted by orrison Geotechnical 

Engineering in ‘1989 for the replacement of the quay wall. Seven soil borin ere installed north 

through 37, B39, and B40). The locations are sh n Figure 9-1. Only one 

32). A soil and groundwater sample were collected at this location. The soil 

sample was analyzed for metals, VOCs, TPH, oil type by fluorescence, pesticides, and PC 

as only analyzed for VOCs. L concentrations of metals and TP 

in the soil and the fluorescence analysis indicated that the hydrocarbo 

VOCs, pesticides, and PC s were not detected in the soil sample and t detected in the 

groundwater sample. Petroleum contamination was evident based on odor and visual examination in all 

the borings except B-35. Another soil sample was collected from a trench dug to the north of 

and analyzed for TPH, VOCs, PAHs, PCBs and TCLP metals. This sample ( LDG. 157) contained 

concentrations of TPH of 490 mglkg, trichloroethane of 1.1 mg/kg, and TCLP lead 

ing discovery of petroleum hydrocarbon contamination in the soils at Berth 116/Farmer Incinerator in 

1989, this site was added to the IR Program. Atlantic conducted an SI at the site to determine the 

presence or absence, as well as, the magnitude of specific contaminants, and to determine if the results 

warrant an RIIFS. The field investigation consisted of a soil gas surveys, a utility-manhole inspection, 

drilling soil borings, installing monitoring wells, and soil, groundwater, and sediment sampling and 

analysis. Seven soil borings (20TB-l through 7) and six soil borings, converted to monitoring 

W2 through 7) were installed within Zone 7. One soil boring (20 as also installed east of 

Zone 6 as an upgradient monitoring location. Atlantic collected 25 soil samples from the borings and one 

round of groundwater samples from the monitoring wells. In addition, Atlantic collected o sediment 

samples (20SDl and 20SD2) from storm sewer drains. Samples were analyzed for TCL organics and 

TAL inorganics. Some samples were also analyzed for TPH, TCLP metals, and oil identification by 

fluorescence, and dioxin. 

059606/P 9-3 CT0 0260 



Rev. 1 
arch 1997 

-nine utility manholes ere inspected as part of the St. The utilities observed consisted of storm 

sewer, sanitary s er, electric, telephone, and steam-line manholes. All accessible manholes in the study 

ere opened and inspected. Any visual evidence of oil contamination, such as an oil sheen on 

water, discolored sediments, or any petroleum odors as noted. An apparent petroleum sheen was noted 

in nine of the manholes inspected. one of the manholes displayed evidence of any major petroleum 

contamination. Visual inspection of Zone 7 did not indicate evidence of contamination or spillage. 

The results of the SI are further discussed under nature and extent and data evaluation provided in 

Sections 7.4 and 7.5, respectively. 

The following sections summarize information provided in the Pier 33 and Berth lG/Former incinerator Site 

Investigation (Atlantic, 1995a) on topography and surface water features, soil characteristics, geology, and 

hydrogeology. General physical characteristics of the Lower Subase are provided in Section 1.3. 

The site topography is generally level with a gradual slope to the west. The zone is generally covered 

either by buildings or pavement. The site is located adjacent to the Thames River on the 

Providence and Worcester Railroad on the east. Surface water at the site drains directly into the river via 

several storm sewers. The catch basins and storm sewers are shown on Figure 9-l. 

According to SCS information, Zone 7 is mapped as Urban Land. This group consists of land where more 

than 85 percent of the surface is covered by streets, parking lots, buildings, and other structures. ost of 

the underlying soils have been altered by excavating or have been covered with fill material. 

According to USGS surficial geology maps, the site is located on a contact be en stratified drift and 

artificial fill. The stratified drift is shown as terrace deposits of the Thames River. USGS bedrock geology 

maps indicate bedrock at Zone 7 as Alaskite gneiss to the north and amacoke Formation to the south. 
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edrock is mapped as Pre-Pennsylvania age rock which consists of igneous intrusives that have been 

metamorphosed to granitic gneisses. 

Geotechnical data collected at Zone 7 confirm the surficial geology and bedrock determinations of the 

USGS. Investigations indicate that the site is underlain by fill material bel ground surface consisting of 

sand and sand and gravel ith pockets of debris overlying gravel. the fill material at 

approximately 50 feet below grout-r 

Groundwater flow direction at the site was determined to be to the west toward the Thames River. 

The discussion of nature and extent is based on the results of the geotechnical investigation conducted in 

‘1989 and the SI lantic, ‘1995a). The results of soil, storm s er sediment, and ground 

sampling are summarized belo as well as the results of the medium-specific CCPC screening. The 

majority of the offshore enwironment in the vicinity of Zone 7, with the exception of sediments, is discussed 

as part of the Thames iver (Sections 2.21 and 2.2.4). 

Tables 9-l through 9-4 summarize the analytical results of the soil samples collected from Zone 

summarize the COPC screening results. The analytical data is grouped using sample depth and 

analytical method. Analytical data for shall0 soils (sample depth of < 4 feat) are summarized in Table 9- 

1, while data for deep samples (sample depth of > 4 feet) are shown in Table 9-2. Analytical results from 

the TCLP performed on shallow and deep soils are shown in Tables 9-3 and 9-4, respectively. 

Background concentrations of inorganics in soil, used below for comparison purposes, 

the Background Concenfrations of lnorganics in Soil Report (Atlantic, 1995b). 

Drawings ? through 4 (back pocket) show the distribution of TPH and lead contamination in soil in all 

zones, including Zone 7, being investigated as part of the Lower Subase ings I and 3 show TP 

and lead isoconcentration contours, respectively, for shallow soils, ings 2 and 4 sho 

same respective contours for deep soils. 
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T -three inorganic chemicals ere detected in fifteen shall soil samples (0 to 

surface). Of these chemicals, aluminum, antimony, arsenic, barium, beryllium, iron, lead, manganese, 

mercury, nickel, selenium, and thallium are identified as COPCs. ntimony, barium, calcium, cobalt, 

per, iron, lead, magnesium, manganese, mercury, nick sodium, vanadium, an 

at maximum concentrations greater than background soil concentrations 

/kg, 57.2 mglk , 8 mglkg, 25.6 mglkg, 17,200 mglkg, 17.5 m Ikg, 3,650 mglkg, 188 

mg/kg, 0.05 mg/kg, 5.95 mg/kg, 2,580 mglkg, 20.5 mg/kg, 35.1 mglkg, and 31.3 m 

Antimony (at 20T ) and cobalt, iron, magnesium, potassium, and vanadium at (20T 

above background at only one location. The concentrations of the barium, copper, lead, manganese, 

mercury, nickel, and zinc ere generally elevated in surface soils samples in the vicinity of 

456, and 157, and may be related to fill material placed in these areas. ost concentrations of calcium, 

nickel, and sodium ere greater than background; h ever, concentrations 

throughout the zone and in the upgradient, offsite sample location 20 aximum concentrations of 

ere detected in 20 1. Of these metals maximum concentrations of beryllium and 

selenium were greater than background. Concentrations of these ere not detected in onsite 

soils exceeding background. Lead was detected at a significant concentration in the shallow soil 

sample collected at 20 (189,000 mg/kg). In general, concentrations of inorganics in shall0 

less than concentrations in deep soils. 

s the distribution of lead in shallow soils of Zone 4. The contours show that there are 

significantly elevated levels of lead (i.e., in excess of the CTDEP industrial emediation Standard) in 

est of Building 456 and south of Site 25 and at fairly high levels at the northeast corner of 

Building 157. Based on boring log information, the borings for 20 , located south of Site 25, an 

20TB4, located in the northeast corner of Building 157, were installed in construction debris and ash, 

which may be the source of the elevated inorganics. 

Lead concentrations measured in sediment samples taken from the Thames River are also provided on 

Drawing 3. As indicated on the drawing, many of these sample locations have been subsequently 

dredged. The lead concentrations measured in the river sediments along Zone 7 are approximately 3 

orders of magnitude less than the maximum concentration measured in shall0 Zone 7 soil. The 

sediment concentrations adjacent to Zone 7 are generally the same as other levels detected in the 

Thames River. As discussed in Section 2, the levels of lead detected in these sediment samples pose a 

potential problem to ecological receptors (i.e., exceeds background and ecological benchmark value). 
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arium was the only inorganic detected in TCLP leachate for shallow soil. The concentration of barium 

detected in the leachate was below pollutant mobility criteria. 

h moderate to high concentrations of BTEX ere detected at a number of soil-gas sample 

locations, acetone and methylene chloride were the only VOCs detected in shallow soils. Acetone and 

methylene chloride are pical laboratory contaminants. [though VOC concentrations were less than 

0.1 mgikg, methylene chloride as still identified as a COPC. Fourteen SVOCs were detected in shallow 

soils at concentrations as high as 19 mg/kg; although a majority of concentrations were less than 1 mg/kg. 

SVCCs were detected in shallow soils throughout Zone 7; with the highest concentrations detected at 

and 20 3. All of the SVOCs identified as COPCs in Table 9-1 are PAHs. e~~o(g,h,i)pe~iene 

as retained as a SVOC COPC for Zone 7 by default because no criteria ere available for screening. 

SVOCs were not detected in shallow soils at locations 20 

compounds could not be quantified in these samples because of elevated TIC inte 

locations 20 and 20TB4 contained visual petroleum contamination. Therefore, these samples are 

likely to contain elevated concentrations of SVOCs. Seven pesticides were detected in deep soils. Four 

esticides were detected at location 20 as detected in shallow soils collected at 20 

6 and 20TB7 at concentrations less than 0.05 mgikg. PC& (Aroclor 1260) ere not detected in any 

of the shallow soil samples. Dioxin was detected at 20 W6 at 0.016 uglkg. Pesticides and PCBs were 

not identified as COPCs as detected concentrations were less than screening levels. 

TPH was only analyzed for in one shallow soil (20 

isoconcentration contours for TPH are shown on Drawing 1. 

as not detected. Therefore, no 

Twenty-five inorganic constituents were detected in fifteen deep soil samples (greater than 4 feet below 

ground surface). Of these chemicals, aluminum, antimony, arsenic, barium, beryllium, cadmium, 

chromium, copper, iron, lead, manganese, mercury, nickel, silver, thallium, vanadium, and zinc were 

identified as COP&. Except for aluminum, beryllium, and cyanide, all inorganics ere detected at 

maximum concentrations greater than MB-NLON background soil concentrations. Antimony, calcium, 

lead, sodium, and zinc were the only metals detected at concentrations exceeding background in deep 

soils in the vicinity of the east-northeast portion of Building 157 and the area east and southeast of the 

building. These inorganics were detected at concentrations similar to or lower than other portions of Zone 

7 and are likely associated with fill materials placed in the area. Antimony, barium, boron, cadmium, 

calcium, copper, iron, lead, nickei, and zinc were detected in deep soil samples collected at locations 

20TB4 and/or 20 at concentrations significantly greater than (as much as one order of magnitude or 
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more) concentrations detected in soils collected at other locations ithin Zone 7 and are 

highest detected ithin the Lower Subase. 

he distribution of lead in deep soils of Zone 7. The contours sho that there are very 

(i.e., in excess of the CTDEP Industrial emediation Standard) in deep soils 

outh of Site 25, and at the northeast corner of Building 157. sed on boring log 

information, the borings for 5 and 20 , located south and south t of Site 25, and 

located in the northeast corner of Building 157, ere installed in construction debris and ash, 

hich may be the source of the elevated inorganics. A trace of cinders were also observed at 20T 

(located south of Site 25). The maximum lead concentration measured in the p soil (9,770 mg/kg) is 

roughly 20 times less than the maximum concentration measured in the shall oils (189,000 mg/kg). 

By comparing Dra it can be seen that the lea contamination in deep soil is about as 

pervasive as in shall0 

Lead concentrations measured in sediment samples ta en from the Thames River are also provide 

Drawing 7. The lead concentrations measured in the river sediments along Zone 7 are approximately 40 

times less than the maximum concentration measured in deep Zone 7 soil. As discussed above, the 

sediment concentrations adjacent to Zone 7 are generally the same to slightly above other levels detected 

iver and the levels of lead pose a potential problem to ecological receptors. 

TCLP metals analysis was conducted on all deep samples collected in Zone 7. Concentrations of lea 

TCLP leachates of Zone 7 samples ranged up to 45,900 ug/L. This is the only chemical detected in 

excess of remediation standards. Several samples have lead concentrations exceeding Connecticut 

remediation standards for pollutant mobility for GB water. Only TCLP lead concentrations at 20 and 

W6 exceeded the Federal toxicity characteristic regulatory level for lead (5,000 ug/L). 

Five VOCs were detected in deep soils at concentrations of less than 0.1 mg/kg. ethylene chloride, a 

typical laboratory contaminant, as the only VOC identified as a COPC. Thirteen SVOCs were detected 

in subsurface soils at concentrations as high as 29 mg/kg (at location 20TB7); although a majority of 

concentrations of SVOCs ere less than 2 mgtkg. All of the SVOCs identified as COPCs are PAM The 

majority of PAHs were detected at locations 20TB5, 20TB6, and 20TB7, hich are in the vicinity of 

Buildings 478 and 456. The maximum detections were generally at location 20TB7. Limited SVOC 

3, and 20TB4. Although SVOCs were not detected in 20 

W7,20TBl, and 20TB2, target compounds could not be quantified for all of these samples because of 

elevated TIC interference. Boring locations 20 W7, and 20TBl contained visual petroleum 

contamination and the sample at 20TB2 had petroleum odor identified during drilling. Therefore, these 
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samples are likely to contain elevated concentrations of SVCCs. DDT and DDD re the only pesticides 

detected in deep soils. as detected at a concentration exceeding screening criteria. 

ncentrations in deep soil ranged from 150 mg/kg to 2500 mg/kg, ith subsurface soils at 20 

4 having concentrations greater than 500 mglkg (state residential criteria). 

This is evident from the isoconcentrations on Drawing 2. TPH results correlate 

observations made during drilling. Visual petroleum contamination as noted at all of these locations. 

troscopy results indicated the presence of heavy ight residual fuel oil or road tar at 

as identified at 20 5. Similar unknown 

industrial lubrication oil or bituminous pavement, 

o. 6) was identified in 20TB3, 

ased on soil analytical results, contamination of shall0 and deep soils is evident. The major chemicals 

of concern, metals and TPH, were detected at concentrations of concern in three areas of Zone 7; south 

and southwest of Site 25, northwest of uilding 157, and the northeast corner of 

Table 9-5 summarizes analytical results for sediment samples collected in Zone 7 storm sewers and 

summarizes the COPC screening results. 

Two storm sewer sediment samples were collected within Zone 7. The o sediment samples were 

collected from separate storm sewer systems. The system where 20SDl was collected is located in the 

northern portion of Zone 7, hile the system where 20SD2 was collected is in the southern portion of 

Zone 7. Sediment sample 20SDl was collected from the storm drain located South west of Site 25, near 

monitoring wells 20MW5 and 20 W7. Sediment sample 20SD2 was collected from the storm drain 

located southwest of Building 173, at Dorado and Albacore Roads. 

et-@-three inorganics detected in the sediment samples, arsenic, beryllium, iron, manganese, 

and silver were detected above screening criteria. Inorganic values observed at both sampling locations 

were very similar in concentration, with values generally slightly higher at location 20SD2. The 

sediment samples were collected from o separate storm sewer systems. The system here 20SDl 

was collected is located in the northern portion of the site, and the system 

in the southern portion of the site. 
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level of carbon disulfide as detected in sediments collected at 20s 1 (0.01 mg/kg) and %methyl- 

as detected in sediments from 20SD2 (0.006 mg/kg). The acetone and methylene chloride 

elected in both samples (concentrations 0.12 mg/kg and less) are likely a result of laboratory 

contami~atiofl. ominantly PAHs, were detected at moderate levels (generally less than 

0.2 mglkg) at both sam enzo(a)pyrene, be~zo(b)fluoranthene, and benzo( 

enzo(g,h,i)perylene as retained as a CC C by default because no criteria 

ere available for screening. All of the maximum detections of PAHs ere at 20SD2 and the 

as among the highest at Zone 7 (totaling 7.09 mglkg). The 

sediments from 20SD-i contained fewer SVOCs than were detected at 2OSD2, as 

concentrations. The Cs found in sediments may be petroleum-related. TP as detected at 1,300 

mgfkg and 1,100 mg 20SD2, respectively. These levels indicate that is a COPC. 

Results of fluorescence spectroscopy identified o. 6 fuel oil at both sediment locations. Pesticides and 

ere not detected in sediment samples. 

The exact source of inorganic and petroleum contamination is not clear; ho ever, these contaminants are 

widespread through out the L 

Tables 9-6 and 9-7 summarize analytical results for groundwater samples collected in Zone 7 and 

summarize the COPC screening results. Analytical results from unfiltered samples are provided in Table 

9-6 and the results for filtered samples are summarized in Table 9-7. 

Drawings 5 through 7 (back pocket) show the distribution of TPH and lead contamination in ground 

for all zones, including Zone 7, being investigated as part of the Lower Subase rawing 5 shows 

isoconcentration contours of TPH concentrations measured in groundwater. lsoconcentration contours of 

filtered and unfiltered lead concentrations in groundwater are presented on ings 6 and 7. 

Groundwater samples ere collected from six monitoring wells during one round of sampling in 1993. 

elve metals were detected in unfiltered and filtered groundwater samples. Concentrations be 

unfiltered and filtered ground ater are similar. Six metals (aluminum, arsenic, boron, cadmium, nickel, 

and thallium) were detected in filtered groundwater samples only. For both unfiltered and filtered 

detections, a majority of the maximum concentrations were detected in wells 20 

Concentrations in unfiltered and filtered groundwater at Zone 7, although generally greater, 

concentrations in the Lo er Subase. In particular, concentrations of lead an , barium at 

WS, and manganese at 20 W3 in unfiltered and filtered groundwater were as much as 
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o orders of magnitude greater than other concentrations both ithin Zone 7 and the Lower Subase. 

Concentrations of barium, iron, lead, manganese, sodium, and zinc in unfiltered groundwater and 

aluminum, arsenic, barium, boron, cadmium, iron, lead, manganese, sodium, thallium, and zinc in filtered 

ater exceeded one or more screening levels. 

The distribution of one of the inorganics, lead, in unfiltered and filtered ground ater samples is shown on 

Drawings 6 and 7, respectively. One small plume of lead contamination is evident at well 20 

ings 6 and 7 in Zone 7. Low concentrations to nondetects are seen at the other wells in Zone 7. 

This information indicates that the lead contamination is isolated or that tidal flushing is reducing lead 

levels in the groundwater do 

Limited organic compounds ere detected in groundwater. Three 

identified as a COPC, while acenaphthylene and phenanthrene were the only SVOCs identified as 

COPCs. TPW, pesticides, and PC s were not detected in ground ever, fluorescence 

spectroscopy identified heavy fuel oil ( o. 6) in all groundwater samples. 

Averages of one-half of the detection limits are shown on Drawing 5 at all ells because TP 

detected in any ell. All of these average detection limits are at or above the state’s residential TPH 

remediation criteria of 500 mg/L. This information suggests that there is a high level of uncertainty in the 

TPH results for Zone 7. 

The major contaminants of concern for groundwater at Zone 7 are metals. Elevated concentrations of 

metals in groundwater are likely from fill material at Zone 7. In particular, monitoring and 

W6, where the highest concentrations of metals occur, were installed in construction debris and ash. 

Although petroleum contamination was detected in soil, groundwater does not appear to have been 

impacted by this type of contamination. 

Data was evaluated based on contaminant fate and transport, ecological risk assessment and comparison 

to state standards. In addition, an evaluation of Zone 7 using the decision tree provided in Figure 1-3 is 

also included in this section. A human health risk assessment has not been conducted for Zone 7. 
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Contaminant fate and transport for these contaminants is discussed in the Si Repoti and discussed in this 

subsection. 

s in soil are a major contaminant of concern. Sources of PAHs are petroleum and coal, as well as 

formation during the combustion of organic matter. Smaller PA!-& (such as naphthalene) are slightly 

soluble and are relatively mobile in the environment. They also have Henry’s Law constants ranging from 

?O” to lOa and ill tend to volatilize. The larger PAHs have lower solubilities and low Henry’s law 

constants. These compounds are not relatively mobile and will not volatilize to a great extent. These 

compounds remain adsorbed to soils or sediments. Photolysis, chemical oxidation, and biodegradation 

are important degradative processes controlling the fate of PAHs in the aquatic environment. 

etals are not typically considered to be mobile contaminants in the environment. Lead and other metals 

do not degrade via any of the identified fate processes (e.g., hydrolysis, photolysis, etc.) although under 

acidic soil conditions, metals may be solubilized and transported vertically with infiltrating precipitation. 

The presence of these analytes at depth may reflect the nature of the fill material used to construct the 

Lower Base, as ell as some potential vertical transport associated with industrial activities occurring on 

the surface. In addition, the presence of lead at the site may be due to the fact that, until the 195Os, all 

submarines depended on lead batteries for principal means of underwater propulsion. 

Based on the absence of any substantial organic groundwater contamination at Zone 7, it does not appear 

that significant migration of contaminants have occurred. Inorganic contaminants in soil have migrated to 

groundwater. Storm sewers within Zone 7, which outlet into the Thames iver, may act as preferential 

contaminant migration pathways for Zone 7 contaminants. 

The only potential ecological habitat near the Lower Subase is the Thames River. PAHs and metals are 

the primary contaminants of concern for the Thames River. Significant concentrations of PAtls and 

metals (lead) in soils at Zone 7 were detected. Contamination at Zone 7 may be impacting the Thames 

River. ote that the ecological risk assessment for the Thames River, discussed in Section 2.5.3, 

concluded that the Lower Subase represented a minimal potential risk to ecological receptors. 
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data for the Lo ere compared to Connecticut drinking water standards and 

remediation standards. Site-specific soil data and sediment (from the storm s er drain) data’ were 

compared to remediation standards for direct exposure and pollutant mobility. Direct exposure criteria for 

residential exposure ere used to conservatively evaluate potential exposure to soil or storm drain 

iments at the site. soils at Zone 7, concentrations of lead, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, and benzo(k)~uoranthene exceeded the residential direct 

exposure criteria. Except for benzo(k)fluoranthene, concentrations of these chemicals also exceeded 

industrial direct exposure criteria. In deep soils at Zone 7, concentrations of antimony, arsenic, copper, 

exceeded the residential direct exposure criteria. Concentrations of arsenic, lead, and TPH 

also exceeded the industrial direct exposure criteria. For storm s er sediments, only concentrations of 

exceeded the residential direct exposure criteria. Sediment concentrations did not exceed the 

industrial criteria. 

To address concerns regarding migration of chemicals from soil to ground ater, site soil data 

compared to Connecticut remediation standards for pollutant mobility. In shallow soils, concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and fluoranthene 

pollutant mobility criteria. For deep soils, only concentrations of TP exceeded the GB 

pollutant mobility criteria. 

Analytical groundwater data for Zone 7 were compared to state standards. There were no exceedances 

CLs for either unfiltered or filtered groundwater. However, sodium as detected in the unfiltered 

and filtered groundwater samples in Zone 7 at maximum concentrations exceeding the state 

Level of 28,000 ug/L. Concentrations of lead in unfiltered and filtered roundwater exceeded the 

Connecticut remediation standards for groundwater protection. Concentrations of arsenic (filtered), lead 

(unfiltered and filtered), zinc (unfiltered and filtered), acenaphthylene, and phenanthrene in groundwater 

exceeded surface water protection criteria. 

The general decision tree for the evaluation of sites is provided in Figure 1-3. the evaluation of data using 

this decision tree for Zone 7 is as follows: 
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Existing data have been collected and evaluated. Information describing the site, previous 

investigatiofls, and physical characteristics of the site are provided in Sections 9.1, 9.2, and 9.3, 

respectively. The nature and extent of contamination is provided in Section 9. 

igh levels of metals ere detected in soil. In particular, the concentrations of lead in shall soils 

at 20 ere 489,000 mg/kg (see as observed at 20 and 20 and 

TCLP lead results r deeper soils at both locations exceeded Federal Toxicity Characteristics 

regulatory levels (indicating these soils are RC 

Contaminant fate and transport have been described, an ecological risk assessment for the Thames 

River has been conducte (as part of the Phase II I) and data have been corn 

Standards. A baseline human health risk assessment has not been conducted. 

Data indicates that activities at Zone 7 have resulted in contamination of soil and ground 

contamination appears to be related to past activities and contaminated fill material placed at 

Zone 7. The extent of contamination has not been fully characterized. 

Further action is required for Zone 7 and is discussed in Section 9.6. 

ecommendations were provided in the SI Report (Atlantic, 1995a) and are reiterated below 

modifications. Further investigation to address soils and groundwater containing petroleum constituents, 

contamination in catch basins, lead in subsurface soils (including soils ith TCLP lead levels greater than 

‘l-50 ug/L) and groundwater, and the extent of ash disposal observed at 20 as recommended. 

Testing of any underground storage tank and piping not recently tested was recommended to eliminate 

the possibility of an ongoing source. Additional investigation and sediment analysis of the catch basin 

system was recommended to determine the extent and source of sediment contamination. emoval and 

disposal of contaminated sediments and modification of any site operations identified as contributing to the 

sediment contamination was also recommended. 

These recommendations are justified as: 

ile TPH concentrations were 2,500 mg/kg or less, individual concentrations of PAHs were detected 

at concentrations as high as 19 mg/kg. 

9-74 CT0 0260 



Rev. 1 
arch 1997 

Lead concentrations in soils were as high as 189,000 mglkg and TCLP lead concentrations exceeded 

Federal Toxicity Characteristic regulatory levels. Lead was also detected in the groundwater at 

concentrations above 

Ash and construction debris were observed at boring locations which also had high levels of metals 

contamination. Dioxin as also detected at a boring location 

Sediment samples were only collected from two locations along the storm sewers. Other portions of 

the storm sewers may be contaminated. The storm sewers collect runoff from various portions of the 

base and discharge to the Thames River. Investigation of the storm sewers will aid in identifying the 

extent of contamination as well as potential sources. 

It is further recommended that additional soil samples be collected to evaluate contaminant (i.e., lead) 

mobility and the samples should only be analyzed by the SPLP method and not by TCLP method. The 

SPLP method is the latest method recommended by the State of Connecticut to evaluate contaminant 

mobility in soils. The new SPLP results would be used to confirm the lead mobility problem currently 

identified by the JCLP results for deep soils. Additional sampling and analysis is also recommended to 

determine the nature and extent of lead in soils, to monitor lead levels in groundwater, to quantify the 

amount of lead entering the Thames River, and to evaluate the cumulative ecological impacts. 

Because contaminants associated with the Lower Subase have been detected in the sediments in the 

Jhames River, sampling of the sediments is also recommended in conjunction with characterization 

activities to aid in the identification of source areas and contaminants of concern. Sampling of media from 

the Jhames River is discussed in Section 2.6. 

Based on the results of the additional sampling and analyses and the integrity inspection activities, source 

areas will be able to be defined and remedial activities for the source areas will be conducted as 

necessary. Remedial activities should focus on the removal of free product and highly contaminated 

areas (hot spots) which may act as sources of contamination to other media/receptors. However, 

because Zone 7 is located in an active, industrialized area which is vital to national security, petroleum 

contamination is widespread in the Lower Subase, and contamination presents minimal risks to human 

health and the environment (i.e., limited exposure pathways), remediation of all contaminated material at 

Zone 7 by excavation is not feasible or practical. Therefore, in-situ remedial options such as containment, 

air sparging, soil vapor extraction (SVE), natural attenuation or bioremediation will also be explored and 

used as applicable. 
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Volatile Omanic Comoounds Imoka) 
“I 

Semivolatile Oraanic Comuounds (malkal 



- Not available or not applicable. 

(1) Includes data from the following samples 20MW1-0.52.5,20MWl 1-0.52.5,20MW2-0002,20MW3-0204,20MW4-0204,20MW5-0002,20MW60204, and 2OMW7-0204. 
20T81~204,20T82~204,20T83-0204,20T84-0002,20T85-0002,20TB6Jl002, and 20TB73242 

(2) Based on current USEPA Region Ill guidance (USEPA Region III, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1 .O. 

(4) CTDEP, December 1995. 

(5) Contaminant of Potential Concern: Yes (Y) indicates thaithe maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 
7 
0 

(6) Criteria not available. 

a (7) Detection Limits for Dioxin nondetects not available. 

8 (8) Essential nutrient. Not evaluated for COPC selection. 

(9) Trivalent chromiumlhexavalent chromium. 



Lange of 
\‘I 

I I 
YliL-x.““II 

I 
lrundetects 

Volatile Omanic ComDounds lmalktll 

IAcetone 0.025 - 0.097 0 011 - 0 037 flfl74 71lTRfi 7Ail 

ICarbon disulfide 2/15 1 0.006-0.007 1 0.011-0.014 1 0.006 20MW5 

IAcenaohthene 

2114 1 0.26-0.37 1 0.26-1.6 0.35 I2oMw7130~~7~ I I ~- n A I I 1 II IYI 

Semivolatile Organic Compounds (mglkg) 

IBenzofkNiuoranthene 



I pa~meter 

I I/l!i I I n.ifi-0.21 1 0.12 1 20TB4 1 160 1 - 2 

I I I 

IVanxhm 1 15115 1 87-213 

- Not available or not applicable. 

(1) lndudes data from the following samples 20MW2-1416,20MW3-0810,20MW4-0406,20MW5-0608,20MW6-1214, 20MW7-0406,20T81-0608,20Tf31 l-0608 

20T82-1416,20183-1012,20T84-0406,20T84-1416,20TB5-0406, 20TB6-0810,20TB7-4852,20T8174852,20T87-4856, and 20TB17-4856. 

(2) Based on current USEPA Region III guidance (USEPA Region Ill, May 10,1996). Residential Soil Ingestion for soil and sediment. 

(3) USEPA Soil Screening Levels (USEPA, May 1996). For migration to groundwater, values associated with a dilution and attenuation factor (DAF) of 1.0. 

7 
(4) CTDEP, December 1995. 

Q (5) Contaminant of Potential Concern; Yes(Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 

$3 (6) Essential nutrient. Not evaluated for COPC selection. 
23 (7) Trivalent chromiumlhexavalent chromium. 



Range of Detections 

- Not applicable. 

(1) Includes data from samples 20MW1-0.52.5 and 20MWl l&X2.5. 

(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 

(3) Federal Toxicity Characteristic Regulatory level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (v) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 

‘p 
0” 



W 

b 
d 

Range of Detections Range of ~ond~te~ 

(Arsenic I 23.4 - 32.1 

20MW6 I 50 1000 1 

- Not applicable. 

(1) Includes data from the following samples: 20Mw2-1416,20MW3-0810,20MW4-0406,20MW5-0608,20MW6-1214, 20MW7-0406,20TB10608,20TB11-0608, 

20T82-1416,20T83-3012,20T84-1416,20TB5-0406,20TB6-0810, 20TB7-4856, and 20TB174856. 

(2) CTDEP Pollutant Mobility Remediation Standard for GB classified groundwater; CTDEP, December 1995. 

(3) Federal Toxicity Characteristic Regulatory Level (58 FR 46049). 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; No (N) indicates that the maximum does not exceed any of the criteria. 



Volatile Organic Compounds (mglkg) 

Semivolatile Organic Compounds (mglkg) 



a !z 
0 

I Parameter 
lndus~al Direct 

212 1 97.8-111 1 

IVanadium 

- Not available or not applicable. 

(I) Includes data from samples 20SDl and 20SD2. 

(2) Based on current USEPA Region III guidance (USEPA Region III, May IO, 1996). Residential Soil Ingestion for soil and sediment 

(3) CTDEP, December 1995. 

(4) Contaminant of Potential Concern; Yes (Y) indicates that the maximum concentration exceeds one or more of the criteria; 

No (N) indicates that the maximum does not exceed any of the crfteria. 

(5) Criteria not available. 

(6) Essential nutrient. Not evaluated for COPC selection. 

(7) Trivalent chromiunalhexavalent chromium. 



~em~olatile Organic Compounds (ug/L) 

- Not available or not applicable. 
1 

li 2 
Includes data from the following samples 20GW5,20GW7,20MW2,20MW3,20MW4, and 2OMW6. 
For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 

(3) Maximum Contaminant Level (USEPA, May 1995). 
(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 

R (5) CTDEP, December, 1995. 

8 (6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 
A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

(7) Criteria not available. 
(8) Essential nutrient, not evaluated for COPC selection. 
(9) N ‘on Level. 



‘p 
@: 

-Not available or not applicable. 
(1) Includes data from the following samples: 20GW5, 20GW7,20MW2,20MW3,20MW4, and 20MW6. 

(2) For residential tap water ingestion, based on current USEPA Region Ill guidance (USEPA Region Ill, May 10,1996). 
(3) Maximum Contaminant Level (USEPA, May 1995). 
(4) Title 19, Health and Safety, the Public Health Code of the State of Connecticut, Chapter 11, Environmental Health. 
(5) CTDEP, December, 1995. 
(6) Contaminant of Potential Concern: A Yes (Y) indicates that the maximum contaminant concentration exceeds one or more of the criteria; 

a A No (N) indicates that the maximum contaminant concentration does not exceed any of the criteria. 

8 
(7) Secondary MCL, based on aesthetic drinking water qualities. 

8 (8) Essential nutrient, not evaluated for COPC selection. 
(9) Notification Level. 
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This section provides a summary of the findings for the Lower Subase, general recommendations for the 

Lower Subase, and specific recommendations for the Thames River and each zone 

Subase. 

Widespread petroleum contamination was detected in soils within the Lower Subase. Inorganic 

contamination, particularly lead, was also detected in soils within the Lower Subase. The soil 

contamination has had minor detectable impacts on groundwater quality. However, activities and 

contamination at the Lower Subase seem to have impacted the Thames River. 

ecause of the industrial nature of the Lower Subase, the widespread petroleum contamination, and the 

results of human health and ecological risk assessments, focused remedial actions in the Lower Subase 

are necessary to ensure the protection of human health and the environment from contamination detected 

at the Lower Subase. For all zones, further characterization activities are necessary to determine the 

extent and sources of contamination, to ensure that these sources are no longer present and to verify that 

contamination from the sources cannot migrate or come into contact ith receptors. In addition, free 

product and highly contaminated soil, which may act as secondary sources of contamination, need to be 

remediated. Remedial options for the Lower Subase include excavation, containment, air sparging, SVE, 

natural attenuation and bioremediation. 

Potential contaminant sources located throughout the Lower Subase include USTs and leaking fuel lines 

(past and current). Utility ducts and trenches and storm sewers, also located throughout the Lower 

Subase, may act ‘as preferential flow pathways for subsurface contamination. Recommendations for 

these potential source areas are as follows: 

While most USTs have been replaced, leak detection systems need to be evaluated to determine if a 

system is in place to ensure that new tanks are not and will not leak. 

Fuel line leaks, past and current, need to be identified. Fuel lines need to be inspected to identify any 

portions that currently are leaking. Any leaking portions need to be repaired. A review of previous 

inspections also needs to be conducted to identify old and new leaks. Information on currently 

leaking, repaired, replaced, and abandoned portions of the fuel pipelines should be identified on a 

map. This map would be used to identify potential sources of soil contamination. 
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ducts and trenches, hich may be preferential flo ays for subsurface contamination, 

need to be inspected and contaminated material removed. Available inspection data also needs to be 

Inspection data should be used to develop a map showing clean and contaminated 

portions of the ducts and trenches. The map ould be used to identify potential sources of soil 

contamination. 

ers, which may be preferential flow path ays for subsurface contamination, discharge to 

iver. The storm sewers need to be inspected and contaminated material removed. 

Available inspection data also needs to be reviewed. Inspection data should be used to develop a 

map showing portions of the storm sewer line in which contaminated material has been identified. 

The map would be used to identify potential sources of soil contamination. The map would also be 

used to identify other potential sources, ithin the Lower Subase or in areas adjacent to the Lower 

Subase, which may be impacting the Thames River. edification of site operations identified as 

contributing to the contamination in the storm sewers would be necessary. 

The activities and contamination at the Lower Subase have apparently impacted the Thames River. The 

main chemicals of concern are PAM ile PAHs were detected in sediments upstream of, and 

, the concentration of PAl-ls increased slightly in the vicinity of Zones 5 and 7, 

and increased substantially in the vicinity of Zones 1 through 4. PAW ere also detected in the biota 

samples (caged ribbed mussel) collected in the vicinity of the Lower Subase. Other contaminants 

detected in sediments of the Thames River, pesticides and metals, were not detected at concentrations in 

the vicinity of the Lo r Subase suggesting that the Lower Subase is the source of contamination. 

Pesticide concentrations were found at low concentrations throughout the Thames River, while metal 

concentrations tended to be only slightly greater near the Lower Subase than concentrations in other 

areas sampled. 

The only unacceptable risk identified in the human health risk assessment was from ingestion of shellfish 

and finfish from the Thames River. However, individuals are not permitted to harvest shellfish in the area 

and there are no licensed recreational shell fishing areas in the Thames River. There are also no 

commercial shellfish beds in close proximity to SB-NLON. The risks from ingestion of finfish are 

marginally above the acceptable risk range and are likely overestimated because of the conservative 

assumptions made during the risk assessment. The results of the ecological risk assessment indicate that 

the Thames River near represents a minimal potential risk to ecological receptors, mainly 

benthic macroinvertebrates. 
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Based on the nature and extent of contamination detected in the vicinity of Lower Subase and the results 

of the risk assessments, limited action for the Thames River is recommended. The following activities are 

recommended: 

Further characterization of the sediments in the Thames River in the vicinity of the Lower Subase. 

Characterization should focus on sediment sampling for SVOCs and lead to define the nature and 

extent of sediment contamination along the Lower Subase. Sampling of surface water and sediment 

adjacent to potential onshore sources (primary and secondary) is recommended. Characterization of 

the nature and extent of contaminated sediment is recommended to provide information to identify 

source areas and not to characterize areas of the Thames River to be remediated. Remedial action to 

remove contaminated sediment is not recommended. 

Identification and removal of primary and secondary sources of contamination (i.e., leaking fuel lines 

and highly contaminated soils) in the Lower Subase. This is discussed as part of the general 

discussion of the Lower Subase (Section 10.1) as well as the specific zones (Sections 10.3 through 

10.9). 

etals and petroleum hydrocarbons are the major soil contaminants of concern. SVOC data are not 

available for soils. etals concentrations are likely the result of contaminated fill. Lead, the most 

prevalent metal detected in soils at Zone 1, was not detected at concentrations exceeding state or Federal 

soil screening levels. TPH contamination is widespread in deep soil of Zone 1 ith the highest 

concentrations in the vicinity of the tanks at Sites 10 and 11. Fuel pipeline leaks or ducts acting as 

preferential flow pathways may be the source of the elevated TPH concentrations along Albacore .Road by 

Corvina Road. 

etals and petroleum hydrocarbons were also detected in groundwater. ile concentrations of metals in 

groundwater (mostly unfiltered samples) exceeded several of the state groundwater standards, 

groundwater is not used as a drinking water source and is brackish. Several metals were detected in 

groundwater at maximum concentrations exceeding Connecticut remediation standards for surface water 

protection. 

o significant human health risks were calculated for exposure to media at Zone 1. The ecological risk 

assessment for the Thames River identified PAHs and metals as the primary chemicals of concern. 

Recommendations for the inspection of USTs, fuel lines, ducts and trenches, and storm sewers are 

discussed in Section 10.-l. Recommendations for the Thames River are discussed in Section 10.2. Other 

recommendations for Zone 1 are as follows: 
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Characterize SVOC concentrations in Zone 1. Conduct limited soil sampling in previously sampled 

areas of Zone 1 and analyze for SVOCs. If a SVOC hot spot not coinciding ith the TPH hot spots is 

identified, conduct further sampling and analysis to delineate the SVOC hot spot. 

Conduct soil sampling and analysis to delineate the two TPH hot spots in the vicinity of tanks at Sites 

10 and 11 and along Albacore Road at Corvina Road. Take field measurements to determine if 

natural attenuation is occurring. emediate hot spots if necessary. 

o Conduct sampling and analysis to confirm whether lead detected in shallow soil is mobile. The 

samples should be analyzed by the SPLP method. 

onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

easure free product thickness in existing wells. Take field measurements to determine if natural 

attenuation is occurring. 

Coordinate further characterization activities at Zone 1 with sediment sampling of the Thames River in 

the vicinity of Zone 1. 

The major soil chemicals of concern are metals and petroleum hydrocarbons. Several metals were 

detected at maximum concentrations above background. Lead in particular was detected at a maximum 

concentration of 404 mglkg which is slightly greater than the residential soil screening level (OS 

mg/kg). Lead was the only metal to have concentrations in TCLP leachates exceeding state pollutant 

mobility criteria for GB classified groundwater. A specific point source for the inorganic contamination is 

not apparent and is most likely associated with fill material that has been placed throughout the Lo 

Subase. 

A hot spot area of TPH soils was identified around the fuel line along Albacore Road between Corvina and 

Cisco Roads. TPH concentrations were as high as 8210 mglkg. The petroleum hydrocarbon 

contamination may be a result of fuel line leaks or activities within Zone 1. 

As with soils, the major chemicals of concern in groundwater are metals and petroleum hydrocarbons. 

l-towever, the metals concentrations in groundwater are generally lower than those reported for Zone 1. 

Antimony was the only chemical detected (in the filtered samples only) at a maximum concentration 

exceeding the Connecticut CL. While other metals exceeded Connecticut remediation standards for 

groundwater protection, groundwater is not used as a drinking ater source and is brackish. Arsenic and 

lead were detected at maximum concentrations exceeding the surface water protection criteria. 
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TPH was detected in groundwater in the vicinity of Building I8 and the utility trench (I3 ) and south of 

Building 20 (13 11). Organic compound concentrations in groundwater (less than 3 pg/L). 

o significant human health risks were calculated for exposure to media at Zone 2. The ecological risk 

assessment for the Thames iver identified PAHs and metals as the primary chemicals of concern. 

Recommendations for the inspection of USTs, fuel lines, ducts and trenches, and storm sewers are 

discussed in Section IO. I. Recommendations for the Thames River are discussed in Section 10.2. Other 

recommendations for Zone 2 are as follows: 

Characterize SVOC concentrations in Zone 2. Conduct limited soil sampling in previously sampled 

areas of Zone 2 and analyze for SVOCs. If a SVOC hot spot not coinciding with a TP 

identified, conduct further sampling and analysis to delineate the SVOC hot spot. 

Conduct soil sampling and analysis to delineate the TPH hot spot. Take field measurements to 

determine if natural attenuation is occurring. Remediate hot spot area if necessary. 

Conduct sampling and analysis to confirm whether lead detected in deep soil is mobile. The samples 

should be analyzed by the SPLP method. 

onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

easure free product thickness in existing wells. Take field measurements to determine if natural 

attenuation is occurring. 

Coordinate further characterization activities at Zone 2 with sediment sampling of the Thames River in 

the vicinity of Zone 2. 

The major soil chemicals of concern are metals (lead) and petroleum hydrocarbons. High lead 

concentrations may be a result of lead contamination at Building 31. Although the majority of soils under 

and adjacent to Building 31 have been removed, some soils in the vicinity of Building 31 still have elevated 

levels of lead. TPH was also detected in soil, with higher concentrations detected in soils along Bullhead 

Road from Argonaut to Albacore and along Albacore from Capelin to past Bullhead Road. Sources of the 

petroleum contamination are likely pipeline leaks within Zones 3 and 4 and tank leaks within Zone 4. 

Limited groundwater data is available for Zone 3; however, based on the data, contaminants have not 

migrated to groundwater. 
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o significant human health risks ere calculated for exposure to media at Zone 3. The ecological risk 

assessment for the Thames River identified PAHs and metals as the primary chemicals of concern. 

Recommendations for the inspection of STs, fuel lines, ducts and trenches, and storm sewers are 

discussed in Section 10.1. ecommendations for the Thames iver are discussed in Section 10.2. Other 

recommendations for Zone 3 are as follows: 

Characterize SVOC concentrations in Zone 3. Conduct limited soil sampling in previously sampled 

areas of Zone 3 and analyze for SVOCs. If a SVOC hot spot not coinciding ith a TPH hot spots is 

identified, conduct further sampling and analysis to delineate the SVOC hot spot. 

Conduct soil sampling and analysis to delineate the TP hot spot by Argonaut Road and Bullhead 

Road. Take field measurements to determine if natural attenuation is occurring. Remediate hot spots 

if necessary. 

Conduct sampling and analysis to determine the nature and extent of lead in soils; to monitor lead 

levels in groundwater; to confirm by the SPLP method whether lead detected in shallow and deep 

soils is truly mobile, as indicated by the existing TCLP results; to quantify the amount of lead entering 

the Thames River; and to evaluate the cumulative ecological impacts. 

onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

Measure free product thickness in existing wells. Take field measurements to determine if natural 

attenuation is occurring. 

Coordinate further characterization activities at Zone 3 with sediment sampling of the Thames 

the vicinity of Zone 3. 

The major chemicals of concern are metals and petroleum hydrocarbons. Concentrations of most metals 

detected in Zone 4 soils exceeded background. High concentrations of lead (maximum of 10,600 mg/kg) 

were detected in the shallow and deep soil near Buildings 79 and 80. Lead in TCLP samples was 

detected at concentrations exceeding the Federal Toxicity Characteristic regulatory level. TP 

detected at a maximum concentration of 11,800 mg/kg and was detected in all soil samples collected 

within Zone 4. Two hot spot areas within Zone 4 and one area on the boundary of Zones 3 and 4 are 

evident. The hot spot area located at Argonaut Road and Bluefish Road and the area on the boundary of 

Zones 3 and 4 are apparently from pipeline leaks. The other hot spot area, located on Albacore Road 
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west of Building 79, is likely from the pit at uilding 79. High concentrations of lead were also detected n 

the vicinity of Building 79. 

Chemical concentrations in groundwater indicate that groundwater has been impacted by soil 

contamination. as high as 5,400 ug/L was detected in groundwater. Organic and inorganic 

concentrations exceeded the Connecticut CLs, remediation standards for groundwater protection, and 

surface water protection criteria. 

The only potential adverse impact to human health for Zone 4 is exposure to lead. Lead concentrations 

were reported at elevated levels. The ecological risk assessment for the Thames River identified PAHs 

and metals as the primary chemicals of concern 

ecommendations for the inspection of USTs, fuel lines, ducts and trenches, and storm sewers are 

discussed in Section 10.1. ecommendations for the Thames iver are discussed in Section 10.2. Other 

recommendations for Zone 4 are as follows: 

records and background information on Building 316. Develop limited sampling program 

based on this review to identify whether contaminated soils and/or groundwater have resulted from 

activities at Building 316. The need for additional activities (i.e., remedial or further characterization) 

in the vicinity of Building 316 would be determined based on the results of the limited sampling 

program. 

Characterize SVOC concentrations in Zone 4. Conduct limited soil sampling in previously sampled 

areas of Zone 4 and analyze for SVOCs. If a SVOC hot spot not coinciding with a TPH hot spot is 

identified, conduct further sampling and analysis to delineate the SVOC hot spot. 

Conduct soil sampling and analysis to delineate the TPH hot spots. Take field measurements to 

determine if natural attenuation of the petroleum compounds is occurring. Remediate hot spots if 

necessary. 

Conduct sampling and analysis to determine the nature and extent of lead in soils; to monitor lead 

levels in groundwater; to confirm by the SPLP method whether lead detected in shallow and deep 

soils is truly mobile, as indicated by the existing TCLP results; to quantify the amount of lead entering 

the Thames River; and to evaluate the cumulative ecological impacts. 

onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

easure free product thickness .in existing wells. Take field measurements to determine if natural 

attenuation is occurring. 
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Coordinate further characterization activities at Zone 4 with sediment sampling of the Thames River in 

Contamination originating from the tank on the south side of Building 175 is evident at Zone 5. This 

contamination may be from a tank leak or from spillage during tank filling. TPH and SVOCs are the major 

contaminants of concern detected in this area. Contaminated sediments collected from the storm sewers 

in this zone generally contained the highest concentrations of contaminants. Lead in particular was 

detected at concentrations as high as 85,600 mg/kg. Contamination in the storm sewers may be related 

to recent activities at the site. Groundwater results indicated that the soil contamination has only had 

minor impacts on ground 

Analytical ground ater data for Zone 5 was compared to state standards and there were no exceedances 

ater remediation standards for either unfiltered or filtered groundwater. Only 

maximum concentrations of phenanthrene in unfiltered ground ater and arsenic in filtered groundwater 

exceeded the state’s surface ater protection criteria. 

A human health risk assessment was not conducted for this zone. The ecological risk assessment for the 

Thames River identified PA s and metals as the primary contaminants of concern. 

Recommendations for the inspection of USTs, fuel lines, ducts and trenches, and storm sewers are 

discussed in Section 10.1. ecommendations for the Thames River are discussed in Section 10.2. Other 

recommendations for Zone 5 are as follows: 

Conduct a risk assessment to determine if contaminant concentrations are at levels which pose an 

unacceptable risk to the receptors of concern. 

Further characterize the TPH contamination in the vicinity of the tank to delineate the area impacted. 

Conduct limited soil sampling and analyze the samples for TPH. Remove TPH contaminated soil in 

vicinity of tank; particularly in area where stained surface soil was observed. Take field 

measurements to determine if natural attenuation is occurring. 

Further characterize lead contamination. Perform confirmation sampling and analyses of soil samples 

using SPLP analysis. 

B onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

easure free product thickness in existing wells. Take field measurements to determine if natural 

attenuation is occurring. 
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Coordinate further characterization activities at Zone 5 with sediment and surface water sampling of 

the Thames River in the vicinity of Zone 5. 

Sampling and analysis have not been conducted within Zone 6; therefore, the nature and extent can not 

be evaluated. In addition, historical information on Site 24 as not reviewed for evaluation of this zone. A 

background review, collection of historical information, interviews, and other activities are recqmmended 

for this zone to provide a site description. Potential contaminants of concern and contaminated media of 

concern need to be identified and a sampling plan developed based on this information. It is 

recommended that initial sampling focus on identifying the presence of contamination, and if 

contamination is identified, further sampling should be conducted to characterize the contamination. The 

need for additional remedial activities would be determined based on an evaluation of the initial sampling. 

Any sampling of sediment and surface water of the Thames River adjacent to Zone 6 should be 

coordinated with sampling at Zone 6. 

Two general areas of etroleum hydrocarbon contamination in soils were identified in Zone 7; southwest 

uilding 478 and north of uilding 157. Inorganic compounds, particularly lead, ere also detected 

above background in soils at Zone 7. High levels of lead (189,000 mg/kg) were detected. Sediments 

samples collected from the storm drains also contained elevated concentrations of TPH, SVOCs, and 

inorganic compounds. The exact source of these contaminants is not known. With the exception of lead 

in groundwater (117 ug/L), soils containing fuel-oil residues have only had minor impacts on groundwater 

quality. 

o contaminants were detected at concentrations which exceeded state CLs. Lead concentrations in 

unfiltered and filtered groundwater samples exceeded CTDEP remediation standards for groundwater. 

etals and SVOCs exceeded the state’s surface water protection criteria. 

A human health risk assessment was not conducted for this zone. The ecological risk assessment for the 

Thames River identified PAHs and metals as the primary contaminants of concern. 

Recommendations for the inspection of USTs, fuel lines, tanks, ducts, trenches, and storm sewers are 

discussed in Section 10.1. Recommendations for the Thames River are discussed in Section 10.2. Other 

recommendations for Zone 7 are as follows: 

059606/P 1 o-9 CT0 0260 



Rev. 1 
arch 1997 

Conduct a risk assessment to determine if contaminant concentrations are at levels which pose an 

unacceptable risk to the receptors of concern. 

Characterize the extent of contamination in the vicinity of Buildings 478 and 157. Remediate hot spot 

ofT contaminated soils. Take field measurements to determine if natural attenuation is occurring. 

Conduct sampling and analysis to determine the nature and extent of lead in soils; to monitor lead 

levels in groundwater; to confirm by the SPLP method whether lead detected in shallow and deep 

soils is truly mobile, as indicated by the existing TCLP results; to quantify the amount of lead entering 

the Thames River; and to evaluate the cumulative ecological impacts. 

onitor Groundwater. Continue groundwater sampling and analysis to monitor contamination levels. 

easure free product thickness in existing wells. Take field measurements to determine if natural 

attenuation ‘is occurring. 

Coordinate further characterization activities at Zone 7 with sediment sampling of the Thames 

the vicinity of Zone 7. 
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